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DescriptI n 
TECHNICAL FIELD 

5 [0001 ] The present invention relates to a therapeutic agent for cachexia comprising a substance capable of inhibit- 
ing the binding between parathyroid hormone related protein (PTHrP)~and a receptor thereof as an active ingredient 

BACKGROUND ART 

io [0002] Cachexia found in terminal cancer patients is one of the common paraneoplastic syndromes of malignancy, 
and characterized by systemic disorders with anorexia, weight loss, anemia, electrolyte imbalance and compromised 
immune function as main symptoms. The development of cachexia in cancer patients leads to fatal and terminal symp- 
toms; impairs the QuaJrty-oMife (QOL) of the patients; and gives strong psychological, physical and social impacts on 
the patients and their families and surrounding people. 

is [0003] Recently. H has been found that cachectin, which is believed to be a causative agent of cancer cachexia, is 
identical to tumor necrosis factor (TNF). Thereafter, it has also been found that cytokines (e.g., interleukin(IL)-1 , IL-6, 
UF, IFN) also have the same actions as cachectin and thus cachexia is induced by composite action of multiple factors. 
[0004] *t has been known that OCC-1 cell fine derived from human oral cavity carcinoma produces various types of 
liquid factors involved in cancer cachexia A nude mouse implanted with OCC-1 cells comes to develop various syn- 

20 dromes including cachexia (Kajimura N. et a!., Cancer Chemother. Pharmacol., 1996, 38 Suppl. pS48-52; Tanaka R. et 
al., Jpn. J. Clin. Oncology Apr. 1996, 26 (2) p88-94). It has been believed that this is because the OCC-1 cell fine 
implanted into the nude mouse produces various cytokines (e.g. , G-CSF, IL-6, LIF, IL-1 1. PTHrP) with the growth of the 
cells, and these factors act compositely in the nude mouse to cause such symptoms. 

[0005] The symptoms found in the OCC-1 cell fine-implanted nude mouse appear to be highly similar to those expe- 
25 rienced by human terminal cancer patients. However, there has been no report concerning the drugs or therapeutic 
agents for cachexia. 

DISCLOSURE OF INVENTION 

30 [0006] The object of the present invention is to provide a therapeutic agent for cachexia comprising, as an active 
ingredient, a substance capable of inhibiting the binding between parathyroid hormone related protein (PTHrP) and a 
receptor thereof. 

[0007] The present inventors have made extensive and intensive studies on discovering such therapeutic agent As 

a result they found that development of a substance that can inhfort the binding between PTHrP and a receptor thereof 
95 could achieve such object. This finding leads the accomplishment of the invention. 

[0008] That is, the present invention relates to a therapeutic agent for cachexia comprising, as an active ingredient, 

a substance capable of inhibiting the bindng between PTHrP and a receptor thereof. 

[0009] In the present invention, the term "cachexia" encompasses those induced by cancer. 

[0010] The present invention relates to a therapeutic agent for cachexia comprising, as an active ingredient a sub- 
40 stance capable of inhibiting the binding between parathyroid hormone related protein (hereinafter, referred to as 

"PTHrP") and a receptor thereof (hereinafter, referred to as "PTHrP receptor"). 

[0011] As used herein, the term "PTHrP receptor" refers to any receptor which binds to PTHrP (such as those as 
described in Japanese National Phase Laid-open Publication No. 6-506598), regardless of whether the PTHrP receptor 
is present on a target organ (e.g., bone, kidney) or not. 

43 [0012] As used herein, the term "a substance capable of inhibiting the binding between PTHrP and a receptor 
thereof (a PTHrP receptor) 1 ' refers to any substance that can bind to PTHrP to prevent the binding of the PTHrP to a 
PTHrP receptor, such as an ant»-PTHrP antibody; any substance that can bind to a PTHrP receptor to prevent the bind- 
ing of the PTHrP receptor to PTHrP, such as an antagonist against a PTHrP receptor (a PTHrP antagonist), specifically 
a peptide having replacement or deletion of at least one amino acid residue in the PTHrP peptide or a partial sequence 

so of the PTHrP peptide; or a combination thereof. 

[0013] The anti-PTHrP antfoody includes those of any known types, such as a humanized antibody, a human anti- 
body (WO 96/33735) or a chimeric antibody (Japanese Patent Application Laid-open No. 4-228089), and the antibody 
exemplary used in the present invention (#23-57-137-1 antibody). The antibody may be of polyclonal type or mono- 
clonal type, but preferably of monoclonal type. The PTHrP antagonist includes a polypeptide or a low molecular weight 

55 substance. The PTHrP antagonist includes a substance that binds to a PTHrP receptor in an antagonistic manner 
against PTHrP. such as a polypeptide having a PTHrP antagonistic activity as described in Japanese Patent Application 
Laid-open No. 7-165790; Peptides (UNITED STATES), 1995. 16(6) 1031-1037; Biochemistry (UNITED STATES) Apr. 
281992, 31(16) 4026-4033; and Japanese National Phase Laid-open No. 5-509098. These polypeptides may have 
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deletion, replacement, addition or insertion of at least one amino acid residue, as long as they can exhibit an equivalent 
level of PTHrP antagonistic activity, which are also encompassed in the PTHrP antagonists of the present invention. 
[0014] Heretnbelow. the present invention will be described in detail exemplary using an anti- PTHrP antibody as the 
"substance capable of inhibiting the bincfing between PTHrP and a PTHrP receptor/ 

1. Anti-PTHrP antibody 

[001 5J The anti-PTHrP antibody used in the present invention may be any one as long as it can exhibit a therapeutic 
effect on cachexia, regardless of its source, type (monoclonal or polyclonal) and configuration. 
[001 6J The anti-PTHrP antibody used in the present invention can be produced by any known method as a polyclo- 
nal or monoclonal antibody. Preferably, the anti-PTHrP antibody is a monoclonal antibody derived from a mammal. The 
monoclonal antibody from a mammal includes those produced from a hybridoma and those produced by a genetic engi- 
neering technique from a host transformed with a recombinant expression vector carrying a gene tor the antibody. The 
antibody used in the present invention is one that can bind to PTHrP to prevent the binding of the PTHrP to a 
PThUPTHrP receptor, thus blocking the signal transduction of the PTHrP and consequently inhfoiting the biological 
activity of PTHrP. 

[0017] A specific example of such antibody is #23-57-137-1 antibody which can be produced with a hybridoma 
Clone #23-57-137-1. 

[0018] The hybridoma clone #23-57-137-1 has been designated "mouse-mouse hybrodima #23-57-137-1" and 
deposited under the terms of the Budapest Treaty on August 15, 1996 at the National Institute of Bioscience and 
Human-technology, Agency of Industrial Science and Technology, Japan (1-3, Higashi 1-chome. Tsukuba-shl, baraki 
Japan) under the accession No. FERM BP-5631. 

2. Antibody-producing hybridoma 

[0010] A monoclonal antibody-producing hybridoma can basically be produced by any known technique. That is. 
PTHrP is used as an antigen for immunization in accordance with a conventional immunization method. The resultant 
immunocytes are fused to known parent cells by a conventional cell fusion method, and monoclonal antibody-producing 
cells are screened from the fused cells by a conventional screening method. 
[0020] More specifically, the monoclonal antfoody-producing cell can be prepared as follows. 
[0021] First, a human PTHrP, which is used as an sensitizing antigen for producing the antibody, is prepared by 
expressing the PTHrP gene/amino acid sequence disclosed in Suva. L J. etal.. Science (1987) 237, 893. That is, a 
nucleotide sequence encoding the PTHrP is inserted into any known expression vector, and a suitable host cell is trans- 
formed with the expression vector. The PTHrP protein is then isolated and purified from the transformed host cell or 
from a culture supernatant of the transformed host cell by any known method. 

[0022] Second, the purified PTHrP protein is used as a sensitizing antigen. Alternatively, a 34-amino acid peptide 
of the N-terminal region of the PTHrP may be used as a sensitizing antigen, which can be chemically synthesized. 
[0023] The mammal to be immunized with the sensitizing antigen is not particularly limited. However, the mammal 
is preferably selected taking into consideration of compatibility with the parent cell used for cell fusion. Generally, a 
rodent (eg., mouse, rat, hamster, rabbit) or monkey may be used. 

[0024] The immunization of the mammal with the sensitizing antigen can be performed in accordance with any 
known method, tor example, by injecting the sensitizing antigen to a mammal intraperitoneally or subcutaneously. More 
specifically, the sensitizing antigen is cfiluted with and suspended to phosphate-buffered saline (PBS) or normal saline 
property, the resultant suspension is then mixed with an appropriate amount of an adjuvant (e.g., Freund's complete 
adjuvant) to give an emulsion. The emulsion is injected to a mammal several time6 at intervals of 4 to 21 days. In the 
immunization, the sensitizing antigen may be attached to a suitable carrier. 

[0025) After the immunization, the serum antibody level is checked. When the serum arrttoody level is confirmed to 
reach the desired level, immunocytes are isolated from the mammal and then subjected to cell fusion. A preferable 
immunocyte is a spleen ceO. 

[0026] The parent cell used tor the ceil fusion (i.e.. the counterpart of the cell fusion with the immunocyte) is a mye- 
loma cell derived from a mammal. The myeloma cefl is of any known eel line, and, for example. P3 (P3x63Ag8.653) (J. 
Immnol. (1979) 123. 1548-1550). P3x63Ag8U.1 (Current Topics in Microbiology and Immunology (1978) 81. 1-7), NS- 
1 (KcWer, a and Mlstein, a Eur. J. Immunol. (1976) 6, 51 1-519), MPC-1 1 (Margulies, D. H. et al., Cell (1976) 8, 405- 
415), SP2/0 (Shulman, M. et al. Nature (1978) 276, 269-270). FO (de St Groth, S. F. etal.. J. Immunol. Methods (1 980) 
35, 1-21), S194 (Trowbridge. I. S., J. Exp. Med. (1978) 148, 313-323) or R210 (Galfre, Q. et al., Nature (1979) 277 131- 
133). 

[0027] Cell fusion of the immunocyte to the myeloma cell is basically performed in accordance with any known 
method such as the method of Milstein et al. (Kbhler. GL and Milstein, C, Methods Enzymol. (1981) 73, 3-46) may be 
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mST' "rvtore specifically, the cell fusion is performed, for example, in a conventional nutrient culture medium in the 
Sic oiTcSSion promoter. The cel. fusion promoter may be polyethylene glycol (PEG) or a Senda, v,rus 
^agglutinating virus of Japan; HVJ). H desired, for the purpose of improving the fusion efficiency, an addrtrve such 

"sed in the amount 1-10 times larger than the myeloma cells. The culture med.um used for »e 

^S^^orZvsea for the culture of such cells. If desired, a serum supplement, such as feral calf serum 
io fFCS* mav be added to the culture medium. . 
S Thecellfustonisp^ 

Se medium adding PEG solution (e.g.. mean molecular weight: about 1000-6000) (which has been prevKwsly 
wtrn^Ta^1?Q thereto usually to a concentration of 30-60% (w/v). and then mixing the resutent so ution. 
Se^JvinXon <2.s (hybridomas). Subsequently, an appropriate culture medium is added to cuKure soiutoj 
arS Sn^fuged to remove the supernatant This procedure is repeated several tomes to remove the cell fuaon promoter 

or the like that are undesirable for the growth of the hybridomas from the culture medium. 

S£tl The ^Jed hybridomas can be selected by cutfivatJng in a conventional selective medium, such as hypo*. 
SLanto^-wS** (HAT) medium. The cultivation of the hybridomas in HAT medium .s performed for the 
S oToSenc^o «use to death of the cells other than the desired hybridomas (i.e.. cells that fail to fuse), usu- 
X £ s^S^o seSrweeks. Subsequent* a conventional limiting dilution method is performed to screen and 
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mono-done the hybridomas that are secreting the desired antibody. ^^.^ 

rooasi AHernativelv a human antibody having a binding activity against the PTHrP may be prepared by sensitizing 
San Ivn^SeWiJ. PTHrP in vitro, and Sen subjecting the sensitized lymphocyte to cell fusion to a human- 

(Japanesi Patent Pubicatton No 1-59878). Ahemativery i hunran ant,- 
2S mJX prepared $ injecting PTHrP as an antigen to a «^™™^^Z^IZ 

eSiesof the human antibody genes to give an antj-PTHrP antibody-producing cell, and 'mmortaJiang ^he cells, thus 
^u^an^^n^^ from the immortalized cell (Internationa. Publication Nos. WO 94/25585. WO 

£££ acc^e v^c^ntional method and coBectJng the rnonodonal antibody from the 
^meSSvolv^g injecting the hybridoma to a mammal compatWe with the nytxidorna to * e ^ rit ™^ 
n^mn^y^^ng the r^dorrTfrom the ascites of the mamma, may be employed. The J™™*** 
sTrt^fcWSng the amxxxlyin high purity, white the latter method is suitable for produce the antbody in a targe 

amount 

3. Recombinant antibody 

HI0351 In the present invention, a recombinant-type monoclonal antbody may also be used. <^ C ^ P ^"' 
SrctoLo anantibody gene from the hybridoma. integrating the antibody gene into a suitable vec^ introdu«ng *e 
2c£X rhSSS Producing the ar££r from the host accordir^to a cc^e^ genetc recorrfxnaton tech- 
nioue (see for example. Vandamme. A.M. at a... Eur. J. Biochem. (1990) 192. 767-775) , _ 

iSi rvW^so^icaJly mRNA encoding variable (V) region of an anti-PTHrP antibody is isolated from theanb- 

n^cd ^ch^arW^^cerW^ method (Chirgwin. J. M. et al Bioch 6^^0979) 18.5^-^) a^ 
^Cmafhod (ChomczvnsW P. et al.. Anal. Biochem. (1987) 162. 156-159). and then produang the desired mRNA 
t^!^SS!!S^^^ KH (Pharmacia) or the Bke. Anernativer,. the mRNA may also be prepared 
directlv usina QuickPrep mRNA Purification Kh (Pharmacia). 
„ N fl exV cDNAtor the antibody V-region is synthesized from the mRNA with a reverse trarsoptese. The syn- 

Sot Transcriptase First-strand cDNA Synthesis Krt (Se^akuCorpo- 

SwZakV^e^NAn^y also be synthesized or amplified by 5'-RACE method (Frohman. M.A. et al Proc. Nat. 
SJSRSl ft Slot; B^yavsky. A. etal.. Nucleic Acids Res. (1989) 17. 2919-2932) us.no S-Ampl, 
ciMnPR rapp Kit /Clonteciri in combination with a PGR method, or the like. 
55 I(S A D^a^of inl^is isolated and punfied from the resuKant PCR product and then ..gated to avec- 
torDNA to oive a recombinant vector. The recombinant vector is introduced into a host such as £ col,, and a colony 
^^M^SS^Si« * selected. The nucleotide sequence of the DNA of interest in the recombinant 
vector is confirmed by. for example, tfideoxynudeotide chain termination method. 
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[0039] Once DNA encoding the anti-PTHrP antibody V-region is obtained, the DNA is integrated into an expression 
vector containing DNA encoding the antibody constant (C) region. 

[0040] For the production of the anti-PTHrP antibody used in the present invention, the antibody gene is integrated 
into an expression vector so that the antibody gene can be expressed under the control of expression control regions 

5 (e.g., enhancer, promoter). A host cell is transformed with the expression vector to express the antibody. 

[0041] In the expression of the antibody gene. DNA encoding heavy (H) chain and DNA encoding light (L) chain of 
the antibody may be integrated into separate expression vectors, and then a host cell is co-transformed with the result- 
ant recombinant expression vectors. Alternatively, both DNA encoding H-chain and DNA encoding L-chain of the anti- 
body may be integrated together into a single expression vector, and then a host cell is transformed with the resultant 

10 recombinant expression vector (WO 94/1 1 523) . 

[0042] In the production of the recombinant anttoody, besides the above-mentioned host cells, a transgenic animal 
may also be used as a host For example, the antibody gene is inserted into a predetermined site of a gene encoding 
a protein inherently produced in the milk of an animal (ag.. goat 0-casein) to give a fusion gene. A DNA fragment con- 
taining the antibody gene-introduced fusion gene is injected into an embryo of a goat, and the embryo is then irttro- 

75 duced into a female goat. The female goat having the embryo therein bears a transgenic goat The antibody of interest 
is secreted in the milk from the transgenic goat or a progeny thereof. For the purpose of increasing the amount of the 
antibody-containing milk, an appropriate hormone may be administered to the transgenic goat (Ebert KM. at al. 
Bio/Technology (1994) 12. 699-702). 

20 4. Modified antibody 

[0043] In the present invention, for the purpose of reducing the heterogenisity against a human body or the like, an 
artificiaRy modified recombinant antibody may be used, including a chimeric antibody and a humanized antibody. These 
modified ant bodes can be prepared by any known method. 
25 [0044] A chimeric antibody usable in the present invention can be prepared by ligating the DNA encoding the anti- 
body V-region prepared as mentioned above to DNA encoding a human anttoody Oregion, integrating the ligation prod- 
uct into an expression vector, and introducing the resultant recombinant expression vector into a host to produce the 
chimeric antibody. 

[0045] A humanized antibody is also referred to as "reshaped human antibody", in which the complementarity 
30 determining regions (CDRs) of an antibody of a non-human mammal (e.g., a mouse) are grafted to those of a human 
antibody. The general genetic recombination procedure for producing such humanized anttoody is also known (EP 
125023; WO 96/02576). 

[0046] Specifically, a DNA sequence in which mouse antibody CDRs are ligated through framework regions (FRs) 
is designed, and synthesized by a PCR method using several oligonucleotides as primers which were designed to have 
35 regions overlapping to the terminal regions of the CDRs and the FRs. The resultant DNA is ligated to DNA encoding 
the human antibody Oregion. and the ligation product is integrated into an expression vector. The resultant recom- 
binant expression vector is introduced into a host thereby producing the humanized antibody (EP 239044, WO 
96/02576). 

[0047] The FRs ngated through the CDRs are selected so that the CDRs can form a satisfactory antigen binding 
40 site. If necessary, an amino add(s) in the FRs of the antibody V-region may be replaced so that the CDRs of the 
reshaped human antibody can form an appropriate antigen binding site (Sato, K. et al., Cancer Res. (1993) 53, 851- 
856). 

[0048] The Oregion of the chimeric or humanized antibody may be any human antibody Oregion; such as Cy1, 
Cy2, Cy3 or Cy4 for the H-chain, and Oc or CX for the L-chain. The human anttoody C-region may be modified tor the 

45 purpose of improving the stabffity of the anttoody or ensuring the stable production of the anttoody. 

[0049] The chimeric antibody is composed of V-regions derived from a non-human mammal anttoody and C- 
regions derived from a human antibody The humanized antibody is composed of CDRs derived from a non-human 
mammal anttoody and FRs and C-regfons derived from a human antibody. The humanized antibody is especially useful 
as an active ingredient for the therapeutic agent of the present invention, because the antigenicity of the antibody 

so against a human body is reduced. 

[0050] A specific example of the humanized antibody used in the present invention is humanized #23-57-137-1 
antibody; in which the CDRs are derived from mouse-derived #23-57-137-1 anttoody; and the L-chain is composed of 
the CDRs ligated through three FRs (FR1, FR2 and FR3) derived from human anttoody HSU 03868 (GEN-BANK, 
Deftos. M. et al., Scand. J. Immunol., 39, 05-103, 1994) and a FR (FR4) derived from human antibody S25755 (NBRF- 

ss PDB); and the H-chain is composed of the CDRs ligated through FRs derived from human anttoody S31679 (NBRF- 
PDB. Cuisinier, A. M et al.. Eur. J. Immunol. 23, 110-1 18. 1993) in which a portion of the amino acid residues in the 
FRs is replaced so that the reshaped humanized antibody can exhibit an antigen-binding activity. 
[0051] The E. coti strains containing the plasmids having DNA encoding the H-chain and the L-chain of the human- 
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ized #23-57-137-1 antibody, respectively, aredesignated EtetofcrifecoffJMlW (hMBC1HcDNA/pUC19) (for H-cha.n) 
and Escherichia coli JM109 (hMBC1 LcM>UC19) (for L-chain). respectively. These strains have been deposited under 
the terms of the Budapest Treaty on August 15. 1996 at the National Institute of Bioscience and Hurran-technology. 
Agency of Industrial Science and Technology. Japan (1-3. Higashi 1-chome. TsuKuba-shL Ibaraki, Japan), under Je 
accession No. FERM BP-5629 for EscherkNa coli JM109 (hMBC1HcDNA/pUC19). and under the accession No. 
PERM BP-5630 for Escherichia coli JM109 (hMBC1LqX>pUC19). 



5. Antibody variants 



[00521 The antibody used in the present invention may be any fragment thereof or a modrfied product of the frag- 
ment, as long as it can bind to PTHrP and inhibit the activity of the PTHrP. For example the fragment of the antibody 
includes Fab. FOtffc- Fv. or a single chain Fv (scFv) composed of a H-chain Fv fragment or a L-cha.n Fvfragrnerrnmked 
Aether through a suitable linker. Specifically, such antibody fragments can be produced by. cleaving 
an enzyme (e g.. papain, pepsin) into antibody fragments, or by constructing a gene encoding the antibody fragment 
T^^^oT^r^ vector and introducing the resent recombinant Jf™ J£ 

able host cell, thereby expressing the antibody fragment (see. for example. Co. M. S.. et al J. Immunol. (1994). 152. 
29^3-2^76; Better, & Horwrtz, A. H.. Methods in Enzymology (1989). 178. 476-496. ^mic PressJnc.; PluecM- 
hun A. &Skerra. A.. Methods in Enzymology (1989) 178. 476-496. Academic Press. Inc.; Larnoyi, EJ^odsin Enzy- 
mSogy (1989) 121 . 652-663; Rousseau*. J. et al.. Methods in Enzymology (1989) 121. 663-669; and B.rd. R. E. et al.. 

35°" aEf7 cafbe Reduced by ligating the H-cham V-region to the L-chain V-regton through a linker preferably 
Sde linker (Huston. J S. et al.. Proc. Natl. Acad. ScL USA (1988) 85. 5879*883). The H-cham V-reg.on and the 
JSSv -rSn in the scFv may be derived from any one of the antfoodies described herein. The pepfcde hnker wr,»ch 
binds the V-reoions may be any single chain peptide, tor example, of 12-19 amino acid resxfcjes. 
SfS] >2 S?A JcodinglescFvcan beared by first amplifying the DNA encoding me H^n V-reg-onand 
fte DNA encoding the L-chain V-region of Hie antibody separately using a DMA fragment encoding the entire region , of 
the H-cteroraSrtion thereof thatindudes the V-region and a DNA fragment encoding the enfre regie nof L-dwn 
or a portion thereof that includes the V-region as templates and primer pairs that define the terminal ends DNA 
frag^nerrtsTand then amplifying the DNA encoding the peptide linker using a DNA fragment encoding ^ e J^J*lf "J** 
asaTemplate and a prirnerpair that define the terminal ends of the DNA fragment so that each terminal end of the pep- 
tide linker is ligated to the H-chain V-f egion and the L-chain Wegion. respectively. 

[0058] Once the DNA encoding the scFv is prepared, an expression vector carrying the DNA and a host trans- 
formed with the expression vector can be prepared by conventional methods. The scFv can be produced from the trans- 
formed host in any conventional method. . 

[0056] The antibody fragments used In the present invention may be produced by prepanng genes tor the frag- 
ments and expresses genes in suitable hosts as described above. These antibody fragments are also encom- 
ia in ^Tr^t^Z^^o^ anybodies, for exarr^e. arrt-PTHrP antibody conjugated to any 
Leads (e.g.. polyethylene glycol) may also be used. Such modified anttoodies are ^""""P"** ' " 
body- of the present invention. The modrfied antibodies can be prepared by chemical rr*»«ns of the antibodies. 
The chemical mooflfcation techniques suitable tor this purpose have already been established in the art. 

6. Expression and production of recombinant antibody or modified anttxxly 
[0058] The antibody oerie construed as described 

me expression in a mammalian cell, a conventional useful promoter, the antibody geneto be jessed arxl a poly< A) 
signaUtocated downstream to the 3' end of the antibody gene) are cperabty linked. For example, as theuseful pro- 
moter/enhancer system, a human cytomegalovirus immediate early pronwter/enhaiKer system may be used 
ra59] Other promoter/enhancer systems, for example, those derived from viruses (e.a, >«^££"»™" 
Adenovirus and sWan virus 40 (SV40)) and those derived from mammalian cells (e.g.. human etongason factor 1« 
(HEF1a)). may also be used for the expression of the anttxxly in the present invention. 

0060] When SV40 promoter/enhancer system is used, the gene expression may be performed readily bythe 
method of Mulligan et al. (Nature (1979) 277. 108). When HEF1« promoter/entencer systerr > .s used me gene expres- 
sionmav be performed readily by the method of Mizusnimaetal. (Nucleic Aads Res. (1990) 18. 5322). 
SSiT Fo^heWessiJin £ coli. a conventional useful promoter, a signal sequence tor secretmg the antbedy 
Krest and theSttdy gene may be operatty linked. As the ^J^^^aTSeTS 
used. When lacZ promoter is used, the gene expression may be performed by the method of Ward et al. (Nature (1098) 
341 544-546; FASBE J. (1992) 6. 2422-2427). while when araB promoter is used, the gene expression may be per- 
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termed by the method of Better et al. (Better et el.. Science (1988) 240. 1041-1043). 

[0082] With respect to the signal sequence tor secretion of the antibody, when the anttoody of interest is intended 
to be secreted in a periplasmic space of the E. colt. pelB signal sequence (La*, S. P. et al., J. Bacterid. (1987) 169, 
4379) may be used. The anttoody secreted into the periplasmic space is isolated and then refolded so that th antibody 
takes an appropriate configuration. 

!2£5 ™ e rep0cation ori ° in derived fr 0 ™ (e-g,. SV40, polyoma virus, adenovirus, bovine papilloma virus 

(BPV)) or the (ike may be used. In order to increase the gene copy number in the host cell system, the expression vector 
may further contain a selective marker gene, such as an aminoglycoside phosphotranferase (APH) gene, a thymidine 
kinase (TK) gene, an £. coli xanthine-guanine phosphortoosyltransferase (Ecogpt) gene and a dihydrofofate reductase 
(dhfr) gene. 

[0064] For the production of the antibody used in the present invention, any expression system including eukaryotic 
and prokaryotic cell systems may be used. The eukaryotic cell includes established cell lines of animals (e.g.. mam- 
mals, insects, molds and fungi, yeast). The prokaryotic cell includes bacterial cells such as E. coli cells. 
[0065] It is preferable that the antibody used in the present invention be expressed in a mammalian cell, such as a 
CHO, COS, myeloma, BHK, Vera and HeLa cell. 

[0066] Next, the transformed host cell is cultured in vitro or in vivo to produce the anttoody of interest The cultiva- 
tion of the host cefl may be performed by any known method. The culture medium usable herein may be DMEM MEM 
RPM1 1640 or IMOM mecfum. The culture medium may contain a serum supplement such as fetal calf serum (FCS). ' 

7. Isolation and purification of antibody 

[0067] The anttoody expressed and produced as described above may be isolated from the cells or the host animal 
body and purified to urtfonrwty. The isolation and purification of the antibody used in the present invention may be per- 
formed on an affinity column. Examples of a protein A column include Hyper D, POROS and Sepharose F.F. (Pharma- 
cia). Other methods conventionally used for the isolation and purification of an anttoody may be also be used; thus the 
method is not particularly limited. For example, various chromatographs using columns including the above-mentioned 
affinity column, titration, ultrafiltration, salting out and dialysis may be used singly or in combination to isolate and purify 
the antibody of interest (Antibodies A Laboratory Manual Ed. Harlow, David Lane, Cold Spring Harbor Laboratory, 
1988)* 

8. Determination of the activities of the anttoody 

[0068] The determination of the antigen-binding activity (Antibodies A Laboratory Manual, Ed. Harlow. David Lane 
Cold Spring Harbor Laboratory. 1988) or the inhtoitory activity against a Itgand receptor (Harada. A. et al..' International 
Immunology (1 993) 5. 681-690) of the anttoody used in the present invention may be performed by any known methods. 
[0069] As the method for the determination of the antigen-binding activity of the anti-PTHrP anttoody used in the 
present invention, for example. EUSA (enzyme-finked immunosorbent assay), EIA (enzyme immunoassay) RIA (radi- 
oimmunoassay) or fluorescent antibody technique may be employed. For example, when enzyme immunoassay is 
employed, a sample solution containing the anti-PTHrP anttoody (e.g.. a culture supernatant of anti-PTHrP antibody- 
producing cells, or the anti-PTHrP anttoody per se in a purified form) Is added to a plate on which PTHrP ( 1 -34) is pre- 
viously coated. A secondary anttoody labeled with an enzyme (e.g.. alkaline phosphatease) is further added to the 
Plata The plate is incubated and washed. A substrate for the enzyme (a.g., p-ritt^eriyt>tosphoric acid) is added to 
the plate, arid the absorbance of tta antigen-binding activityof the anti- 

body. 

[0070] To confirm the activity of the antibody used in the present invention, a neutralizing activity of the antibody 
(e.g.. anti-PTHrP anttoody) is determined. 

9. Routes for administration and pharmaceutical preparations 

[0071] The therapeutic agent of the present invention can be used for treatment or amelioration of cachexia. The 
cachexia to be treated or ameliorated by the present invention may be of any type, including cancer-induced type. 
Examples of the cancer-induced cachexia include those as described in J. UroL (UNITED STATES) Mar 1995, 153 (3 
Pt 1) p854-857; Langenbecks Arch. Chk. Suppl II Verh Dtsch Qes CNr (GERMANY) 1990, p.261-265; Oncology 
(SWITZERLAND) 1990. 47 (1) p.87-91; Int J. Pancreatol. (UNITED STATES) Aug-Nov 1990. 7 (1-3) p. 141 -150 J Natl 
Cancer Inst (UNITED STATES) Dec 19, 1990, 82 (24) p. 1922-1 926. 

[0072] Examples of cachexia other than the cancer-induced cachexia include those as described in JPEN J 
Parenter. Enteral Nutr. (UNITED STATES) Nov-Dec 1990. 14 (6) p605-609; Chest (UNITED STATED) Nov 1990. 98 (5) 
p.1091-1094; Bone Marrow Transplant (ENGLAND) Jul 1990. 6 (1) p.53-57. 
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[0073] The therapeutic agent comprising the anti-PTHrP antibody as an active ingredient of the present inv ntion 
may be administered orally or parenteral!^ but preferably parenteral!^ The therapeutic agent may take any dosag 
form, such as a transpulmonary agent (e.g., an agent administered with the help of a device such as a nebulizer), a 
nasogastric agent, a transdermic agent (e.g., ointment, cream) or an injection. Examples of the injection include an 
5 intervenous injection (e.g., drops), an intramuscular injection, an intraperitoneal injection and a subcutaneous injection 
for systemic or topical administration. The route of administration may be properly selected depending on the age of a 
patient and the conditions of diseases. An effective single dose may be selected from the range of 0.001 to 1,000 mg 
per Kg of body weight Alternatively, the dose to a patient may be selected from the range of 0.01 to 100,000 mg/body. 
However, the dose of the therapeutic agent comprising the anti-PTHrP antibody of the present invention is not partial- 
is larly limited to the above-mentioned ranges. 

[0074] The therapeutic agent may be administered to a patient at any stage, including before or after the develop- 
ment of cachexia. Alternatively, the therapeutic agent may be administered at the stage where the development of 
weight loss is predicted in the patient. 

[0075] The therapeutic agent comprising the anti-PTHrP antibody as an active ingredient of the present invention 
75 may be formulated by any conventional method (Remington's Pharmaceutical Science, latest edition, Mark Publishing 
Company, Eastern, USA). The formulation may further comprise pharmaceutically acceptable carriers and adefitives. 
[0076] Examples of such carriers and additives include water, pharmaceutically acceptable organic solvents, colla- 
gen, polyvinyl alcohol, polyvinyl pyrrolidone. carboxyvinyl polymer, sodium carboxymethyl cellulose. poly(sodium acr- 
ylate). sodium arginate, water soluble dextran. sodium carboxymethyl starch, pectin, methyl cellulose, ethyl cellulose, 
20 xanthane gum. gum arabic, casein, agar, polyethylene glycol, diglycerin, glycerin, propylene glycol, vaseline, paraffin, 
stearyl alcohol, stearic acid, human serum albumin (HSA), marmitol. sorbitol, lactose, and surfactants acceptable as 
pharmaceutical adefitives. 

[0077] in the practical use. the additive is property selected from the above members either singly or in combination 
depending on the dosage form employed, but not limited thereto. For example, an injection may be used which is pre- 
25 pared by dissolving the anti-PTHrP antbody in a purified form into a solvent (e.g.. norma) saline, a buffer, a grape sugar 
solution) and then further adding an adsorpttan-pr eventing agent (e g., Tween 80, Tween 20. a gelatin, human serum 
albumin) thereto. 

[0078] The therapeutic agent of the present invention may also be in a re-constitutive, freeze-dried form, which is 
dissolved before use. For the preparation of the freeze-dried dosage form, an excipient such as a sugar alcohol (e.g., 
30 mannitol. grape sugar) and a sugar may be incorporated. 

BRIEF DESCRIPTION OF DRAWINGS 

[0079] 

35 

Fig. 1 is a graphical illustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 

Fig. 2 is a graphical illustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 

Fig. 3 is a graphical illustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 

Fig. 4 is a graphical illustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 
40 Fig. 5 is a graphical illustration of the measurement results of the antigen-binding activity. 

Fig. 6 is a graphical aiustration of the measurement results of the antigen-binding activity. 

Fig. 7 is a graphical aiustration of the measurement results of the antigen-binding activity. 

Fig. 8 is a graphical aiustration of the measurement results of the antigen-binding activity. 

Fig. 9 is a graphical aiustration of the measurement results of the antigen-binding activity. 
45 Fig. 1 0 is a graphical illustration of the measurement results of the antigen-binding activity. 

Fig. 1 1 is a graphical iDustration of the measurement results of the antigen-binding activity. 

Fig. 12 is a graphical illustration of the measurement results of the antigen-binding activity. 

Fig. 1 3 is a graphical illustration of the neutralizing activity of a humanized antibody. 

Fig. 1 4 is a graphical illustration of the neutralizing activity of a humanized antibody. 
so Fkj. 1 5 is a graphical illustration of the neutralizing activity of a humanized antibody. 

Fig. 1 6 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 

Fig. 1 7 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 

Fkj. 1 8 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 

Fig. 19 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 

55 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0080] Hereinbelow, the present invention will be described in greater detail with reference to the following Refer- 
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ence Examples and Examples, which should not be construed as limiting the technical scope of the invention. 
[EXAMPLE 1] Pharmacological test using cachexia model animal 

[0081] Using a cachexia model animal (a human tumor-implanted nude mouse), a murine monoclonal antibody 
against PTHrP was examined for its therapeutic effect on cachexia 

[0082] As a cachexia model animal, a nude mouse implanted with human oral cavity carcinoma OCC-1 [purchased 
from the Central Institute for Experimental Animate] was used. It has been known that a nude mouse implanted with 
human oral cavity carcinoma OCC-1 exhibits an increased blood calcium level as increasing the tumor volume and 
develops cachexia symptoms such as weight loss and decrease in movements. In this test, amelioration of such human 
oral cavity carcinoma OCC-1 -induced cachexia symptoms by the murine monoclonal antibody was evaluated with 
respect to blood calcium level, body weight and effect on prolongation of survival time. 

[0083] The human oral cavity carcinoma OCC-1 was passaged in vivo using BALB/c-nu/hu nude mice (Japan 
CLEA Co.. Inc.). For the evaluation of pharmacological effect, 6-weeks-old male BALB/c-nu/nu nude mice (Japan CLEA 
Co.. Inc.) were purchased and acclimatized for 1 week to give 7-weeks-old mice, which were provided for use in the 
evaluation. 

[0084] The cachexia model mice were prepared and divided into groups in the following manner. The passaged 
human oral cavity carcinoma OCC-1 was removed from the nude mouse, and then finely cut into 3-mm cube of blocks. 
The resultant tumor blocks were subcutaneousty implanted into each of the mice at the lateral region at one piece per 
mouse. Ten days after the implantation, when it was confirmed that the tumor volume in each of the mice became suf- 
ficiently large, the mice were divided into groups so that Wood calcium levels, body weights and tumor volumes of the 
mice in the individual groups were averaged, which were provided for use as the cachexia model animals. 
[0085] The examination of therapeutic effect on cachexia was performed as follows. 

(1) Observation of survival time 

[0086] In the examination of the effect on prolongation of survival time, a mouse monoclonal antibody was admin- 
istered to the mice of a test group twice a week, and the survival time of each of the mice was observed. A single dose 
of an existing hypercalcemia-treating agent pamidronate (parnidronate disodium; Aredia), was administered to the 
mice of another test group via tail vein at a dose amount of 1 5 mg/kg. As a control in this test phosphate-buffered saline 
(PBS) was administered to the mice of a control group via tail vein twice a week at a dose amount of 0.2 ml/mouse The 
results are shown in Fig. 1. 

(2) Observation of blood calcium level 

[0087] The mouse monoclonal antibody against PTHrP was administered to the cachexia model mice of a test 
group twice at intervals of two days via tail vein at a dose amount of either 10 \iq or 100 ug per mouse for each admin- 
istration. A single dose of an existing hypercaJcerria-treating agent pamidronate (pamidronate disodium; Aredia). was 
administered to the mice of another test group via tail vein at a dose amount of 1 5 mg/kg. As a control in this test, phos- 
phate-buffered saline (PBS) was administered to the mice of a control group via tail vein twice at intervals of two days 
at a dose amount of 0.2 ml/mouse for each administration. 

(3) Determination of blood calcium level 

[0088] One and four days after the administration of the mouse monoclonal antibody, the blood calcium level of 
each of the mice was determined to evaluate the pharmacological efficacy of the antibody. The blood calcium level was 
determined as whole blood ionized calcium level, by drawing blood from each of the mice via the orbit using a hemat- 
ocrit tube and applying the blood to 643 Automatic Ca/pH Analyzer (CIBA-CORNING). The body weight of each mouse 
was weighed everyday till four days after the administration of the antibody. The results are shown in Figs. 2 and 3. 

(4) Determination of tumor volume 

[0089] The tumor volume was determined four days after the administration of the antfoody, by measuring the long- 
est axis (a mm) and the shortest axis (b mm) of the tumor and applying the both measured values to Galant's equation 
[ab?/2J. The results are shown in Fig. 4. 

[0090] As apparent from these results, although the mice administered with the antibody at a dose amount of 1 0 jig 
showed blood calcium levels equivalent to those of the mice administered with pamidronate. weight loss in antibody- 
administered mice was observed to be inhibited, as weight loss was not as pronounced as that in pamidronate-admin- 
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istered mice. The mice administered with the antibody at a dose amount of 100 jig prevented the increase in blood cal- 
cium level and inhibited weight loss to a higher degree, when compared to pamidronate-administered mice and the 
control mice. In the mice administered with the anti-PTHrP neutralizing antibody at a dose amount of 100 ^g twice a 
week, a significant degree of prolongation in survival time was observed compared with the pamidronate-administered 
mice and the control mice (p=0.0003: Log Rank test). As a result, it is found that the neutralizing mouse monoclonal 
antibody against PTHrP has excellent effects that any existing rrypercalcemia-treating agents cannot exhibit, such as 
prevention of weight loss and prolongation of survival time. These results demonstrate that the antibody used in this test 
is useful as a therapeutic agent for malignancy-associated cachexia. 

[EXAMPLE 2] Pharmacological test using hypercalcemia and cachexia model animals 

[0091 ] Using a cachexia model animal (a human tumor-implanted nude mouse), a humanized antibody version "q" 
against PTHrP was examined for Hs therapeutic effect on cachexia. 

[0092] As a model animal, a nude mouse implanted with human oral cavity carcinoma OCC-1 [purchased from the 
Central Institute for Experimental Animals] was used. It has been known that a nude mouse implanted with human oral 
cavity carcinoma OCC-1 exhibits an increased blood calcium level as increasing the tumor volume and develops 
cachexia symptoms such as weight loss and decrease in movements. In this test, improvement of such human oral cav- 
ity carcinoma OCC-1 -induced cachexia symptoms by the humanized antibody version "q" was evaluated with respect 
to blood calcium level, body weight and effect on prolongation of survival time. 

[0093] The subculture of the human oral cavity carcinoma OCC-1 was performed in vivo using BALB/c-nu/nu nude 
mice (Japan CLEA Co, Inc.). For the evaluation of pharmacological effect 6-weeks-okJ male BALB/c-nu/nu nude mice 
(Japan CLEA Co.. Inc.) were purchased and acclimatized for 1 week to give 7-weeks-old mice, which were provided for 
use in the evaluation. 

[0094] The cachexia model mice were prepared and divided into groups in the following manner. The passaged 
human oral cavity carcinoma OCC-1 was removed from the nude mouse, and then finely cut into 3-mm cube of blocks. 
The resultant tumor blocks were subcutaneously implanted into each of the mice at the lateral region at one piece per 
mouse. Ten days after the implantatioa when it was confirmed that the tumor volume in each of the mice became suf- 
ficiently large, the mice were cSvided into groups so that Wood calcium levels, body weights and tumor volumes of the 
mice in the individual groups were averaged, which were provided for use as the cachexia model animals. 
[0095] The examination of therapeutic effect on cachexia was performed as follows. 

(1) Observation of survival time 

[0096] In the examination of the effect on prolongation of survival time, a humanized antibody version m q m was 
administered to the mice of a test group twice a week, and the survival time of each of the mice was observed. As a 
control of this test, phosphate-buffered saline (PBS) was administered to the mice of a control group via tail vein twice 
a week at a dose amount of 0.1 ml/mouse. The results are shown in Fig. 16. 



(2) Observation of blood calcium level 

[0097] The humanized antibody version "q" was administered to the cachexia model mice of a test group twice at 
intervals of two days via tail vein at a dose amount of either 10 jig or 100 *ig per mouse for each administration. As a 
control in this test phosphate-buffered saline (PBS) was administered to the nice of a control group via tail vein twice 
at intervals of two days at a dose amount of 0.1 mlAnouse tor each administration. 



(3) Determination of blood calcium level 

[0098] One and tour days after the first administration of the humanized antibody version "q". the blood calcium 
level of each of the mice was determined to evaluate the pharmacological efficacy of the antbody. The Wood calcium 
level was determined as whole blood ionized calcium level, by drawing Wood from each of the mice via the orbit using 
a hematocrit tube and applying the Wood to 643 Automatic Ca/pH Analyzer (CIBA-CORNING). The body weight of each 
mouse was weighed everyday tin four days after the administration of the antibody. The results are shown in Figs. 17 
and 18. 



(4) Determination of tumor volume 

[0099] The tumor volume was determined four days after the first administration of the antibody, by measuring the 
longest axis (a mm) and the shortest axis (b mm) of the tumor and applying the both measured values to Galant's equa- 
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tion [ab 2 /2]. The results are shown in Fig. 19. 

[0100] As apparent from these results, the mice administered with the humanized antibody version "q" at a dose 
amount of either 1 0 ^g or 1 00 ug prevented the increase in blood calcium level and weight loss in antibody-administered 
mice was observed to be inhibited, as weight loss was not as pronounced as that in control mice. In the mice adminis- 
tered with the humanized antibody version "q- at a dose amount of 100 twice a week, a significant degree of prolon- 
gation of survival time was observed compared with the control mice (p»0.0108: Log Rank test). The efficacy of the 
humanized antfoody version "q" on the model animals with malignancy-associated cachexia was similar to that of the 
above-tested mouse monoclonal antibody. These results demonstrate the antibody used in this test is useful as a ther- 
apeutic agent for malignancy-associated cachexia. 

[REFERENCE EXAMPLE 1] 

Preparation of hybridomas producing anti-PTHrP (1-34) mouse monoclonal antibody 

[0101] Hybridomas capable of producing a monoclonal antibody against human PTHrP (1-34) (SEQ ID NO: 75), 
#23-57-154 and #23-57-137-1 , were prepared in accordance with the method reported by Kanji Sato et al (Sato K. et 
al.. J. Bone Miner. Res. 8. 849-860. 1993). 

[0102J The immunogen used was PTHrP (1 -34) (Peninsula), to which a carrier protein thyroglobulin was conjugated 
with carbodiimide (Dojinn). The thydoglobulin-conjugated PTHrP (1-34) was dialyzed to obtain a solution having a pro- 
tein concentration of 2 >ig/mJ. The resultant solution was mixed with Freund's adjuvant (Drfco) at a mixing ratio of 1 :1 to 
give an emulsion. This emulsion was injected to 16 female BALB/C mice 1 1 times dorsal-subcutaneously or intraperi- 
toneaily at a dose amount of 100 ug/mouse for each injection, thereby immunizing the mice. For the priming immuniza- 
tion. Freund's complete adjuvant was used; while for the boosting immunization, Freund's incomplete adjuvant was 
used. 

[0103] Each of the immunized mice was determined tor its antibody titer in the serum in the following manner. That 
is. each of the mice was blood-drawn via its tail vein, and the anti-serum is separated from the blood. The anti-serum 
was cfiluted with a RIA buffer and mixed with 125 l-labeled PTHrP (1 -34) to determine the binding activity. The mice that 
were confirmed to have a sufficiently increased titer were injected with PTHrP (1-34) without a carrier protein intraperi- 
toneaJly at a dose amount of 50 u.g/mouse for the final immunization. 

[01 04] Three days after the final immunization, the mouse is sacrificed and the spleen was removed therefrom The 
spleen cells were subjected to cell fusion with mouse myeloma ceil line P3x63Ag8U.1 in accordance with any conven- 
tional known method using 50% polyethylene glycol 4000. The fused cells thus prepared were seeded to each well of 
85 of 96-well plates at 2 x l0 4 /well. Hybridomas were screened in HAT medium as follows. 

[0105] The screening of hybridomas was performed by determining the presence of PTHrP-recognhion antibodies 
in the culture supernatant of the wells in which cell growth had been observed in HAT medium, by a solid phase RIA 
method. The hybridomas were collected from the wells in which the binding ability to the PTHrP-recognition antibodies 
had been confirmed. The hybridomas thus obtained was suspended into RPM 1-1640 medium containing 15% FCS sup- 
plemented with OPI-supplement (Sigma), followed by unification of the hybridomas by a limiting dilution method. Thus 
two types of hybridoma clones, #23-57-154 and #23-57-1 37-1 , could be obtained, both which had a strong binding abil- 
ity to PTHrP (1-34). a 
[0106] Hybridoma clone #23-57-137-1 was designated "mouse-mouse hybridoma #23-57-137-1*. and has been 
deposited under the terms of the Budapest Treaty on August 15. 1996 at the National Institute of Bioscience and 
Human-technology, Agency of Industrial Science and Technology. Japan (1-3. Higashi 1-chome. Tsukuba-shi. foaraJq 
Japan) under the accession No. FERM BP-5631. 

[REFERENCE EXAMPLE 2] 

Cloning of DNA encoding V-region of mouse monoclonal antibody against human PTHrP (1-34) 

[0107] Cloning of DNA encoding the V-region of a mouse monoclonal antibody against human PTHrP (1-34) #23- 
57-137-1 was performed in the following manner. 

(1) Preparation of mRNA 

[0108] mRNA from hybridoma #23-57-137-1 was prepared using Quick Prep mRNA Purification Kit (Pharmacia 
Biotech). That is, cells of hybridoma #23-57-137-1 were fully homogenized with an extraction buffer, and mRNA was 
isolated and purified therefrom on an oligo(dT)-Cellul06e Spun Column in accordance with the instructions included in 
the column. The resultant solution was subjected to ethanol precipitation to obtain the mRNA as a precipitate. The 
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mRNA precipitate was dissolved in an elution buffer. 

(2) Production and amplification of cDNA for gene encoding mouse H-chain V-region 

(i) Cloning of cDNA for #23-57-137-1 antibody H-chain V-region 

[01 09] A gene encoding H-chain V-region of the mouse monoclonal antibody against human PTHrP was cloned by 
a S'-RACE method (Frobman, M. A. et al.. Proa Natl. Acad. Sci. USA. 85. 8998-9002. 1988; Beryavsky, A. et al., Nucleic 
Acids Res. 17. 2919-2932. 1989). The 5*- RACE method was performed using 5-Ampli FINDER RACE Kit 
(CLONETECH) in accordance with the instructions included in the kit In this method, the primer used for synthesis of 
cDNA was MHC2 primer (SEQ ID NO: 1) which is capable of hybridizing to mouse H-chain C-region. The above-pre- 
pared mRNA (about 2 ng), which was a template for the cDNA synthesis, was mixed with MHC2 primer (10 pmoles). 
The resultant mixture was reacted with a reverse transcriptase at 52°C for 30 minuets to effect the reverse transcription 
of the mRNA into cDNA. 

[01 1 0] The resultant reaction solution was added with 6N NaOH to hydroryze any RNA remaining therein (at 65*C 
for 30 min.) and then subjected to ethanol precipitation to isolate and purify the cDNA as a precipitate. The purified 
cDNA was ligated to Ampli FINDER Anchor (SEQ ID NO: 42) at the 5* end by reacting with T4 RNA ligase at 37°C for 
6 hours and additionally at room temperature for 16 hours. As the primers for amplification of the cDNA by a PCR 
method. Anchor primer (SEQ ID NO: 2) and MHC-G1 primer (SEQ ID NO: 3) (S.T. Jones, et al., Biotechnology, 9. 88. 
1991) were used. 

[0111] The PCR solution comprised (per 50 pi) 10 mM Ths-HCI (pH 8.3). 50 mM KCI, 0.25 mM dNTPs (dATP. dGTP, 
dCTP, dTTP). 1 .5 mM MgCI 2 * 2.5 units of TaKaRa Taq (Takara Shuzo Co., Ltd.). 10 pmoles Anchor primer, and 1 ^ of 
the reaction mixture of the cDNA to which MHC-G1 primer and Ampli FINDER Anchor primer had been ligated. over 
which mineral oil (50 ul) was layered. The PCR was performed in Thermal Cycler Model 480J (PerWn Elmer) tor 30 
cycles under the conditions: 94°C for 45 sec.: 60°C for 45 sec.; and 72°C for 2 min. 

(ii) Cloning of cDNA for #23-57-137-1 antibody L-chain V-region 

[01121 A gene encoding L-chain V-region of the mouse monoclonal antfoody against human PTHrP was cloned by 
the 5*- RACE method (Frobman. M. A. et al., Proc. Natl. Acad. Sci. USA. 85. 8998-9002. 1988; Beiyavsky, A. et al.. 
Nucleic Acids Res. 17. 2919-2932, 1989). The S'-RACE method was performed using S'-AmpB Finder RACE Kit 
(Clonetech) in accordance with the instructions included in the Wt In this method. ofigo-dT primer was used as the 
primer for synthesizing cDNA. The above-prepared mRNA (about 2 tig), which was a template for the cDNA synthesis, 
was mixed with oligo-dT primer. The resultant mixture was reacted with a reverse transcriptase at 52°C for 30 min. to 
effect the reverse transcription of the mRNA into cDNA. The resultant reaction solution was added with 6N NaOH to 
hydrolyze any RNA remaining therein (at 65°C for 30 min.). The resultant solution was subjected to ethanol precipitation 
to isolate and purified the cDNA as a precipitate. The cDNA thus synthesized was ligated to Ampli FINDER Anchor at 
the 5* end by reacting with T4 RNA ligase at 37°C for 6 hours and additionally at room temperature for 16 hours. 
[0113] A PCR primer MLC (SEQ ID NO: 4) was designed based on the conserved sequence of mouse L-chain X 
chain C-region and then synthesized using 394 DNA/RNA Synthesizer (ABO- The PCR solution comprised (per 100 ul) 
10 mM Tris-HO (pH 8.3), 50 mM KCI. 0.25 mM dNTPs (dATP. dGTP, dCTP. dTTP). 1 .5 mM Mgd 2 . 2.5 units of AmpliTaq 
(PERKIN ELMER), 50 pmoles of Anchor primer (SEQ ID NO: 2), and 1 uJ of the reaction mixture of the cDNA to which 
MLC (SEQ ID NO: 4) and Ampli FINDER Anchor were ligated. over which mineral oil (50 ul) was layered. The PCR 
reaction was performed in Thermal Cycler Model 480J (PerWn Elmer) tor 35 cycles under the conditions: 94°C for 45 
sec.; 60°C for 45 sec.; and 72°C for 2 min. 

(3) Purification and fragmentation of PCR products 

[0114] Each of the DNA fragments ampfified by the PCR methods described above was separated by agarose gel 
electrophoresis on a 3% Nu Sieve QTQ agarose (FMC Bio. Products). For each of the H-chain V-region and the L-chain 
V-region, an agarose gel segment containing a DNA fragment of about 550 bp was excised from the gel. Each of the 
gel segments was subjected to purification of the DNA fragment of interest using GENECLEAN II Kit (BIO101) in 
accordance with the instructions included in the kit The purified DNA was precipitated with ethanol. and the DNA pre- 
cipitate was dissolved in 20 pi of a solution containing 10 mM Tris-HCJ(pH 7.4) and 1 mM EDTA. A portion (1 >J) of the 
DNA solution was digested with a restriction enzyme Xmal (New England Biolabs) at 37°C for 1 hour and further 
digested with a restriction enzyme EcoRI (Takara Shuzo Co.. Ltd.) at 37°C for 1 hour. The digestion solution was 
extracted with phenol and chloroform and then precipitated with ethanol to collect the DNA. 

[011 5] In this manner, two DNA fragments containing a gene encoding mouse H-chain V-region and a gene encod- 
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ing mouse L-chain V-region, respectively, were obtained, both which had an EcoRI recognition sequence on the 5' end 
and an Xmat recognition sequence on the 3' end. 

[0116] The EcoRI-Xmal DNA fragments containing a gene encoding mouse H-chain V-region and a gene encoding 
mouse L-chain V-region. respectively, were separately ligeted to pUCl9 vector that had been digested with EcoRI and 

5 Xmal at 16°C for 1 hour using DNA Ugation Kit ver.2 (Takara Shuzo Co., Ltd.) in accordance with the instructions 
included in the kit A portion (10 uJ) of the ligation mixture was added to 100 *d of a solution containing competent cells 
of E. coli. JM 109 (Nippon Gene Co., Ltd.). The cell mixture was allowed to stand on ice for 15 min.. at 42°C for 1 min. 
and additionally for 1 min. on ice. The resultant cell mixture was added with 300 til of SOC medium (Molecular Cloning: 
A Laboratory Manual, Sambrook. et aJ., Cold Spring Harbor Laboratory Press, 1989) and then incubated at 37°C for 30 

io min. The resultant cell solution was plated on LB agar medium or 2xYT agar medium (Molecular Cloning: A Laboratory 
Manual. Sambrook, et al.. Cold Spring Harbor Laboratory Press, 1989) containing either 100 or 50 ug/ml of ampicillin. 
0. 1 mM of IPTG and 20 ug/ml of X-gal. and then incubated at 37°C overnight In this manner, E. coli transformarrts were 
prepared. 

[0117] The transformants were cultured at 37°C overnight in 2 ml of LB or 2xYT medium containing either 100 or 
75 50 ug/ml of ampicillin. The cell fraction was applied to Plasmid Extractor PI-100X (Kurabo Industries. Ltd.) or QIAprep 
Spin Plasmid Kit (QIAGEN) to give plasmid DNA. The plasmid DNA thus obtained was sequenced. 

(4) Sequencing of gene encoding mouse antibody V-region 

20 [0118] The nucleotide sequence of the cDNA coding region carried on the plasmid was determined in DNA 
Sequencer 373A (ABI; PerWn-Elmer) using Dye Terminator Cycle Sequencing Kit (PerWn-Elmer). In this sequencing, 
M13 Primer M4 (Takara Shuzo CO.. Ltd.) (SEQ ID NO: 5) and M13 Primer RV (Takara Shuzo Co., Ltd.) (SEQ ID NO: 
6) were used, and the nucleotide sequence was confirmed in the both directions. 

[0119] The plasmid containing a gene encoding mouse H-chain V-region derived from hybridoma #23-57-137-1 
25 was designated "MBC1 H04\ and plasmid containing a gene encoding mouse L-chain V-region derived from hybridoma * 
#23-57-137-1 was designated "MBC1L24". The nucleotide sequences (including the corresponding amino acids 
sequences) of the DNA encoding the mouse #23-57-137-1 antftxxJy-derived H-chain V-region in plasmid MBC1H04 
and gene encoding the mouse #23-57-137-1 antfoody-derived L-chain V-region in plasmid MBC1H24 were shown in 
SEQ. ID Nos: 57 and 65, respectively. Both of the polypeptides for the H-chain V-region fragment and tor the L-chain V- 
30 region fragment were starting from the 58th nucleotide (which encoding glutamine) in the DNA sequences shown in 
SEQ ID Nos: 57 and 65. respectively. The amino acid sequences of the polypeptides for the H-chain V-region and the 
L-chain V-region were also shown in SEQ. ID NOs: 46 and 45, respectively. 

[0120] The £ coti strain containing plasmid MBC1 H04 and the E. coli strain containing plasmid MBC1 L24 were 
designated "Escherichia coti JM109 (MBC1 H04)" and * Escherichia coti JM109 (MBC1 L24)*. respectively. These E. coti 
35 strains have been deposited under the terms of the Budapest Treaty at the National Institute of Bioscience and Human- 
Technology. Agency of Industrial Science and Technology, Japan (1-3, Higashi 1-chome, Tsukuba-shi, tbaraki, Japan) 
on August 15, 1996, under the Accession No. FERM BP-5628 for Escherichia coti JM109 (MBC1H04) and FERM BP- 
5627 tor Escherichia coti JM109 (MBC1 L24), respectively. 

40 (5) Determination of CD Rs of mouse monoclonal antibody 

#23-57-137-1 against human PTHrP 

[0121] The H-chain V-region and the L-chain V-region have general structures similar to each other, in which there 
45 are four framework regions (FRs) linked through three hypervariable regions (i.e., complementarity determining 
regions; CDRs). The amino acid sequences of the FRs are relatively well conserved, while the amino acid sequence of 
the CDRs have an extremely high variability (Kabat, E.A. et al., "Sequence of Proteins of Immunological Interest", US 
Dept Health and Human Services, 1983). In view of these facts, the homology in amino acid between the V-regions of 
the mouse monoclonal antibody against human PTHrP was determined with reference to the database of amino acid 
so sequences for antibodies established by Kabat et al. Thus, the CDRs of the V-regions were determined as shown in 
Table 1. 

[0122] The amino acid sequences for CDRs 1-3 in the L-chain V-region shown in SEQ ID Nos: 59 to 61. respec- 
tively; and the amino acid sequences for CDRs 1-3 in the H-chain V-region are shown in SEQ ID Nos: 62 to 64, respec- 
tively. 

55 
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Table 1 



V-region 


SEQ ID NO. 


CDR1 


CDR2 


CDR3 


H-chain V-region 


57 


31-35 


50-66 


99-107 


L-chain V-region 


65 


23-34 


50-60 


93-105 



[REFERENCE EXAMPLE 3] Construction of Chimeric Antibody 
(1) Construction of chimeric antibody H-chain 
(i) Construction of H-chain V-region 

[0123] To ligate to an expression vector carrying a genomic DNA of human H-chain C-region Cyl . the cloned DNA 
encoding mouse H-chain V-region was modified by a PCR method. A backward primer MBC1-S1 (SEQ ID NO: 7) was 
desianed to hybridize to a DNA sequence encoding the 5' region of the leader sequence for the V-region and to have 
both a Kozak consensus sequence (Kozak. M. et al.. J. Mol. Biol.. 196. 947-950. 1987) and a Hindlll-recogrftion 
sequence. A forward primer MBC1-a (SEQ ID NO: 8) was designed to hybridize to a DNA sequence encoding the 3 
region of the J region and to have both a donor splice sequence and a BamHI-recognrBon sequence The PCR reaction 
was performed using TaKaRa Ex Taq (Takara Shuzo Co.. Ltd.) and a buffer appended thereto. The PCR soluboncom- 
orised (per 50 uO 0.07 ug of plasmid MBC1H04 as a template DNA. 50 pmoles of MBCl-a and 50 pmoles of MBC1-S1 
as primers 2 5U of TaKaRa Ex Taq and 0.25 mM dNTPs in the buffer, over which 50 ul of mineral oil was layered. The 
PCR was run for 30 cycles under the conditions: 94°C for 1 min.; 55"C for 1 min.; 72°C for 2 min. The DNA fragments 
thus amplified by the PCR method were separated by agarose gel electrophoresis on a 3% Nu Sieve QTG Agarose 
(FMC Bio. Products). . 
[0124] Then, an agarose gel segment containing a DNA fragment of 437 bp was excised, and the DNA fragment 
was purified therefrom using GENECUEAN II Kit (BK5101) in accordance with the instructions included in the tot. The 
purified DNA was collected by ethanol precipitation, and then dissolved in 20 ul of a solution containing 10 mM Trts-HCi 
(dH 7 4) and 1 mM EDTA. A portion (1 |il) of the resultant DNA solution was digested with restriction enzymes BamHI 
and Hindi II (Takara Shuzo Co.. Ltd.) at 3TC for 1 hour. The digestion solution was extracted with phenol and chloroform 
and then precipitated with ethanol to collect the DNA of interest. 

[0125] The obtained Hindlll-BamHI DNA fragment, which containing a gene encoding the mouse H-chain V-region. 
was subdoned into pUC19 vector that had been digested with Hindlll and BamHI. The resultant plasmid was 
sequenced in DNA Sequencer 373A (PerWn-Elmer) using M13 Primer M4 and M13 Primer RV as primers and Dye Tar- 
minator Cycle Sequencing Kit (PerWn-Elmer). As a result, a plasmid which carried a gene of correct nucleotide 
sequence encoding the mouse H-chain V-region derived from hybridoma #23-57-137-1 and had a Hindlll-recognition 
sequence and a Kozak sequence on its 5' region and a BamHI-recognition sequence on its 3' region was obtained, 
which was designated -MBClH/pUC19". 

(ii) Construction of H-chain V-region for cDNA-type of mouse-human chimeric H-chain 

r01261 To Moate to cDNA of the human H-chain C-region Oyl . the DNA encoding the mouse H-chain V-region con- 
ducted as described above was modified by a PCR method. A backward primer MBC1HVS2 (SEQ ID NO: 9) for the 
H-chain V-region was designed to cause the replacement of the second amino acid (asparagine) of the sequence 
encoding the front portion of the leader sequence for the H-chain V-region by glycine and to have a Kozak consensus 
sequence (Kozak. M. et aL. J. Mol. Biol., 196. 947-950. 1987) and Hindlll- and EcoRI-recognWon sequences. A forward 
Drimer MBC1 HVR2 (SEQ ID NO: 10) for the H-chain V-region was designed to hybridize to the DNA sequence encod- 
ing the 3' region of the J region, to encoding the 5 region of the C-region and to have Apal- and Smal-recogmton 

sequences.^ ^ reactton ms pertormed using TaKaRa Ex Tag (Takara Shuzo Co.. Ud.) and a buffer appended 
thereto. The PCR solution comprised (per 50 mO 0.6 ug of plasmid MBC1H/pUC19 as a template DNA. 50 pmoles of 
MBC1HVS2 and 50 pmoles of MBC1HVR2 as primers. 2.5U of TaKaRa Ex Tag and 055 mM of dNTPs in the buffer 
over which 50 id of mineral oil was layered. The PCR reaction was run for 30 cycles under the conditions: 94»C tor 1 
min 55°C for 1 min.; 72°C for 1 min. The DNA fragments amplified by the PCR reaction were separated by agarose 
gel electrophoresis on a 1% Sea Kem QTG Agarose (FMC Bio. Products). Then, an agarose ^segment mining a 
DNA fragment of 456 bp was excised and the DNA fragment was purified therefrom using GENECLEAN II Kit (BIO101) 
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in accordance with the instructions included in the kit. The purified DNA was precipitated with ethanol and then dis- 
solved in 20 pJ of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0128] The resultant DNA solution (1 \ig) was digested with restriction enzymes EcoRI and Smal (Takara Shuzo 
Co.. Ltd.) at 37°C tor 1 hour. The digestion solution was extracted with phenol and chloroform and then precipitated with 

s ethanol to collect the DNA. The obtained EcoRI-Smal DNA fragment, which containing a gene encoding the mouse H- 
chain V-region, was subcloned into pUC1 9 vector that had been digested with EcoRI and Smal. The resultant plasmid 
was sequenced in DNA Sequencer 373A (PerWn-Elmer) using M13 Primer M4 and M13 Primer RV, and Dye Terminator 
Cycle Sequencing Kit (Perkin- Elmer). As a result, a plasmid which contained a gene encoding mouse H-chain V-region 
derived from hybridoma #23-57-137-1 of correct nucleotide sequence and had EcoRI- and Hind 1 1 1- recognition 

w sequences and a Kozak sequence on its 5' region and Apal- and Smal-recognition sequences on its 3* region was 
obtained, which was designated "MBC1 Hv/pUC 1 9". 

(iii) Construction of expression vector for chimeric antibody H-chain 

75 [0129] cDNA containing the DNA for human antibody H-chain C-region Cy1 was prepared as follows. mRNA was 
prepared from a CHO cell into which both an expression vector DHFR-AE-RVh-PM-1-f (see WO 92/19759) encoding 
the genomic DNAs of humanized PM1 antibody H-chain V-region and human anttoody H-chain C-region IgQl (N. Taka- 
hashi et al.. Cell 29, 671-679, 1982) and an expression vector RVVPMla (see WO 92/19759) encoding the genomic 
DNAs of humanized PM1 anttoody L-chain V-region and human antibody L-chain k chain C-region had been intro- 

20 duced. Using the mRNA, cDNA containing the humanized PM1 antibody H-chain V-region and the human antibody C- 
region Gy1 was cloned by a RT-PCR method, and then subcloned into plasmid pUCl9 on the Hindlll-BamHI site. After 
sequencing, a plasmid which had the correct nucleotide sequence was obtained, which was designated "pRVh-PM1f- 
cDNA". 

[0130] An expression vector DHFR-AE-RVh-PM-1-f in which both a Hindi 1 1 site between SV40 promoter and a 
25 DHFR gene and an EcoRI site between EF-la promoter and a humanized PM1 antibody H-chain V-region gene had 
been deleted, was prepared for the construction of an expression vector for cDNA containing the humanized PM1 anti- 
body H-chain V-region gene and the human antibody C-region Cyl gene. 

[0131] The plasmid obtained (pRVh-PM1f-cDNA) was digested with BamHI, blunt-ended with Wenow fragment, 
and further digested with Hindi II. thereby obtaining a blunt-ended Hindlll-BamHI fragment. The blunt-ended Hind III- 
30 BamHI fragment was ligated to the above-mentioned Hindlll site- and EcoRI site-deleted expression vector DHFR-AE- 
RVh-PM1-f that had been digested with Hindlll and BamHI. Thus, an expression vector RVh-PM1f-cDNA was con- 
structed which contained cDNA encoding the humanized PM1 antibody H-chain V-region and the human antibody C- 
region Cr1. 

[0132] The expression vector RVh-PM1f-cDNA containing the cDNA encoding the humanized PM1 antibody H- 
35 chain V-region and the human anttoody C-region Cy1 was digested with Apal and BamHI. and a DNA fragment contain- 
ing the H-chain C-region was collected therefrom. The resultant DNA fragment was introduced into the above-men- 
tioned plasmid MBC1Hv4>UC19 that had been digested with Apal and BamHI. The plasmid thus prepared was 
designated "MBClHcDNA/pUCl9*. This plasmid contained cDNA encoding the mouse antibody H-chain V-region and 
the human anttoody C-region Cy1 , and had EcoRI- and Hind Ill-recognition sequences on its 5* region and a BamHI-rec- 
40 ognrtion sequence on its 3' region. 

[0133] The plasmid MBC1 HcONAfcUC19 was digested with EcoRI and BamHI to give a DNA fragment comprising 
a nucleotide sequence encoding the chimeric antibody H-chain. The resultant DNA fragment was introduced into an 
expression vector pCOS1 that had been digested with EcoRI and BamHI. thereby giving an expression vector for the 
chimeric antibody, which was designated "MBClHcDNA/pCOSr. Here, the expression vector pCOSI was constructed 
45 using HEF-PMh-gy1 (see WO 92/19759) by deleting therefrom an anttoody genes by digestion with EcoRI and Smal. 
and then ligating it to EcoRI-Notl-BamHI Adaptor (Takara Shuzo Co.. Ltd.). 

[0134] For preparing a plasmid for the expression in a CHO cell, the plasmid MBC1 HcDNA/pUCl 9 was digested 
with EcoRI and BamHI to obtain a DNA fragment containing a gene tor the chimeric anttoody H-chain. The DNA frag- 
ment was then introduced into an expression plasmid pCHOl that had been digested with EcoRI and BamHI to give an 
so expression plasmid for the chimeric anttoody. which was designated "MBC1 HcDNA/pCHOl \ Here, the expression vec- 
tor pCHOl was constructed using DHFR-AE-rvH-PM1 -f (see WO 92/1 9759) by deleting therefrom an antibody gene by 
digestion with EcoRI and Smal, and then ligating it to EcoRI-Notl-BamHI Adaptor (Takara Shuzo Co., Ltd.). 

(2) Construction of human L-chain C-region 

55 

(i) Preparation of cloning vector 

[0135] To construct pUCl9 vector containing a gene for human L-chain C-region. a Hindlll site-deieted pUCl9 vec- 
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tor was oreoared pUC19 vector (2 ng) was digested in 20 of a reaction solution containing 20 mM Tris-HCI (pH 8.5). 
5 mM DTT. 100 1 KC1. 8 U of Hind... (Takara Shuzo Co.. Ltd.) at 37-C for 1 <£™ *»£ 

tion solution was extracted with phenol and chloroform, and then subjected to ethanol preoprtation to collect the DNA 



ll^^' The DNA collected was reacted in 50 nl of a reaction solution containing 50 mM Tris-HCI (pH 7.5). 10 mM 
E£ 1 nU DTT^otrSla oTll dNTPs'and 6U of Klenow fragment (G.BCO BRL) at room temperature £ 
mfri tnTeby rendering the terminal ends of the DNA blunt This reaction mixture was extracted with phenol and 
chloroform and then subjected to ethanol precipitation to collect the vector DNA. 

SSri The vector DNA thus collected was reacted in 10 ul of a react.cn <^ ?J^2S?LS5 
5® 10 mM MgCI 2 . 1 mM ATP. 1 mM DTT, 5% (v/v) polyethylene glycol-8000 and 0.5 U of T4 DNA bgase ^GIBCO BRL) 
It ie-C toT 2 hourl to cause seH-legation ot the vector DNA. The reaction solution (5 ul) was added to 100 pi otasolu- 
at 16 c tor z nours, to cai«* . «»« »a / Nlooon Gene Co.. Ltd.). and the resultant solution was allowed to 

s *nd"oTeS^^^ 

^1?„ ^ JL^ ten inTi^ at 37>C for 1 hour. The resultant solution was plated on 2xYT agar med.um (con- 
reactwn soluton ^^"Z^S^tenapctieci ^ X -gal and IPTG on its surface (Molecular Cloning: A Labo- 
^££?££SZZ «.%TsX E£ LaboraSy Press. 1989). and then cuKured at 37-C overnight. 

was confirmed to have a Hindlll site-deletion was designated "pUC19 AHmdlll . 
(0) Construction of DNA encoding human L-chain X. chain C-region 

* [0139] Human antibody L-chain X chain C-region has be^ known to have ^^"'^^jj 
McoWO*. McgKeOz. McgKeOz* and McgKe'Oz" (P. Dariavach. et al.. Proc Natl. AcaflL US* 84 9074- 
90?8 1987) A search was ride for a human antibody L-chain X chain C-region homologous to '^J^?*™ 
So L^ainX S Oregon from the EMBL database. As a resutt. H was ^that ^ ^ *>g££ 

S2 for th^CR wTs^SSd using Synthesizer (ABO- The 1^^^^^ S 

ui amri iseo ID NO- 11) and HLAMB3 (SEQ ID NO: 13). both having a sense DNA sequence, and HLAMB2 (SEQ 
Td^S U IS HLA^B4(SEQ BNO: 14). both having an antisense DNA sequence: each primer conU*n,ng a com- 

SSIlT^S < SEQ NO: 16) had sequences homotogous to 

K> 141 I^. ^^e««ctivery H LAMBS contained EcoRI-. Hindlll- and Blnl-recognition sequences. 

S^BR^ea^ 

Riband b^ween HLAMB3 andHLAMB4 were pertormed. After the reactions were completed, both ol <t» resuit- 
!SS?^e Tmbad in equivalent quantities, and then assembled in the subsequent second PCR reacts 

to *e third PCR ^ R ti ^^^^^ aK aRa Ex Taq (Takara Shuzo Co. Ud.) in accordance with the 
[01421 Each PGR reaction ^as Pertonroa usr^ ^ contajnjng 5 prnoles „, 

hTSSbTo cJhL^ ^^ Shuzo Co. Ltd.) or a reaction solution containing 

O.^Se oil HLAMBa! 5 ^es of HLAMB4 and 5U of TaKa*a Ex Taq ^f^^^^^Z 
50 Sof mineral oil was layered. The PCR reaction was run for 5 cycles under the conditions. 94 C tor 1 mm.. 60 c tor 

™^i and ^TJrxxfpCR reaction a mixture of both the reaction solutions (50 pi each) was used, over whichSO 
^leraToF^^ 

SSS - Tn^thijpCR reaction, the reaction soiution to vm** the ^J^»^^^?J* 
pmdes each) were added was used. The PCR reaction was run tor 30 cycles under the conditions. 94 C for 1 mm.. 

EST £e£Af«g C ^ 

agarose gel (NuSieve GTG Agarose. FMC). and separated and purified fromthe gel usrng GENECLEAN II Kit (BIO101) 
in accordance with the instructions included in the Wt 
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[0146] The DNA fragment obtained was digested in a reaction solution (20 jJ) containing 50 mM Tris-HCI (pH 7.5). 
10 mM MgCI 2 , 1 mM DTT, 100 mM NaCI and 8U of EcoRI (Takara Shuzo Co... Ltd.) at 37°C for 1 hour. The digestion 
solution was extracted with phenol and chloroform, and the DNA was collected therefrom by the ethanol precipitation. 
The DNA was dissolved in a solution (8 pi) containing 10 mM Tris-HC! (pH 7.4) and 1 mM EDTA. 

5 [0147] The above-prepared plasmid pUC!9 AHindlll (0.8 ng) was digested with EcoRI in the same manner as men- 
tioned above. The digestion solution was subjected to phenol/chloroform extraction and then ethanol precipitation, 
thereby giving a digested plasmid pUCl 9 AHindlll. The digested plasmid was reacted in a reaction solution (50 uJ) con- 
taining 50 mM Tris-HCI (pH 9.0), 1 mM MgCI 2 and alkaline phosphatase (£. colt C75; Takara Shuzo Ca. Ltd.) at 37°C 
for 30 min. to dephosphoryiate (i.e.. BAP-treat) the plasmid. The reaction solution was subjected to phenol/chloroform 

io extraction, and the DNA was collected therefrom by ethanol precipitation. The DNA thus obtained was dissolved in a 
solution (10 jiJ) containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0148] The BAP-treated plasmid pUCl9 AHindlll (1 *il) was ligated to the above-obtained PCR product (4 jj) using 
DNA Ligation Kit Ver.2 (Takara Shuzo Co., Ltd.). The resultant plasmid was introduced into a competent cell of E. co/i, 
JM109, to give a transformant The transformant was cultured overnight in 2xYT medium (2 ml) containing 50 ng/ml of 

75 ampicillin. From the cell fraction, the plasmid was isolated using QIAprep Spin Plasmid Kit (QIAGEN). 

[0149] The plasmid obtained was sequenced for the cloned DNA portion. The sequencing was performed in 373A 
DNA Sequencer (ABI) using M1 3 Primer M4 and M1 3 Primer RV (Takara Shuzo Ca. Ltd.). As a result it was found that 
the cloned DNA had a 12-bp deletion therein. The plasmid was designated "CXA/0UC19". Then, for making up for the 
deleted portion, primers HCLMS (SEQ ID NO: 17) and HCLMR (SEQ ID NO: 18) were newly synthesized, and correct 

20 DNA was reconstructed using these primers by a PCR method. 

[0150] In the first PCR reaction, the plasmid CAA/£UC19 having the DNA deletion therein was used as a template, 
and the reaction was performed with each of the primer sets of H LAMBS and HCLMS and HCLMS and HLAMB4. The 
PCR products were purified separately. In the second PCR reaction, the PCR products were assembled together. In the 
third PCR reaction, the reaction product of the second PCR reaction was added with external primers H LAMBS and 

25 HLAMB4 and amplified to give the full length DNA. 

[0151] In the first PCR reaction, a reaction solution (100 uJ) containing 0.1 iig of CXA/JDUC19 as a template, either 
50 pmoles of each of the primers H LAMBS and HCLMR or 50 pmoles of each of the primers HCLMS and HLAMB4, 
and 5U of TaKaRa Ex Tag (Takara Shuzo Ca, Ltd.) was used, over which 50 ni of mineral oil was layered. The PCR 
reaction was run for 30 cycles under the conditions: 94°C for 1 min., 60°C for 1 min. and 72°C for 1 min. 

30 [0152] The PCR products of the first PCR reaction. H LAMBS- HCLMR (236 bp) and HCLMS-HLAMB4 (147 bp), 
were subjected to electrophoresis separately on a 3% low-metting agarose gel to isolate the DNA fragments. The DNA 
fragments were collected and purified from the gels using GENECLEAN II Kit (BI0 101). In the second PCR reaction, 
20 til of a reaction solution containing 40 ng of each of the purified DNA fragments and 1 U of TaKaRa Ex Tag (Takara 
Shuzo Ca. Ltd.) was used, over which 25 uJ of mineral oil was layered. The PCR reaction was run for 5 cycles under 

35 the conditions: 94°C tor 1 min, 60°C tor 1 min. and 72°C for 1 mia 

[0153] In the third PCR reaction, 100 ul of a reaction solution containing 2 uJ of the reaction solution obtained by 
the second PCR reaction. 50 pmoles of each of external primers H LAMBS and HLAMB4 and 5U of TaKaRa Ex Tag 
(Takara Shuzo Ca. Ltd.) was used, over which 50 >il of mineral oil was layered. The PCR reaction was run tor 30 cycles 
under the conditions: 94°C for 1 min., 60°C for 1 min. and 72°C for 1 min., thereby obtaining a DNA fragment of 357 bp 

40 (the third PCR product). Trie DNA fragment was subjected to electrophoresis on a 3% low-melting agarose gel to iso- 
late the DNA fragment. The resultant DNA fragment was collected and purified using GENECLEAN Kit (BIO101). 
[0154] A portion (0.1 ug) of the DNA fragment thus obtained was digested with EcoRI. and then subcloned into 
plasmid pUC!9 AHindlll that had been BAP-treated. The resultant plasmid was introduced into a competent cell of E. 
co/i, JM109, to form a transformant. The transformant was cultured overnight in 2 ml of 2xYT medium containing 50 

45 hqM of ampiciinn. From the cell fraction, the plasmid was isolated and purified using QIAprep Spin Plasmid Kit (QIA- 
GEN). 

[0155] The purified plasmid was sequenced in 373A DNA Sequencer (ABI) using M13 Primer M4 and M13 Primer 
RV (Takara Shuzo Ca. Ltd.). The plasmid that was confirmed to have the correct nucleotide sequence without any dele- 
tion was designated "CX4>UC19". 

so 

(iii) Construction of gene encoding human L-chain k chain C-region 

[0156] A DNA fragment encoding the L-chain k chain C-region was cloned from plasmid HEF-PM1k-gk (WO 
92/19759) by a PCR method. A forward primer HKAPS (SEQ ID NO: 19) was designed to contain EcoRI-. Hindlll and 
55 Blnl-recognrtion sequences, and a backward primer HKAPA (SEQ ID NO: 20) was designed to contain an EcoRI -rec- 
ognition sequence. These primers were synthesized in 394 DNA/RNA Synthesizer (ABI). 

[0157] A PCR reaction was performed using 100 \i\ of a reaction solution containing 0.1 >ig of plasmid HEF-PM1k- 
gk as a template. 50 pmoles of each of primers HKAPS and HKAPA and 5U of TaKaRa Ex Tag (Takara Shuzo Co., Ltd.), 
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over which 50 ji! of mineral oil was layered. The PCR reaction was run for 30 cycles under the conditions: 94°C for 1 
min., 60°C for 1 min. and 72°C for 1 min.. thereby giving a PCR product of 360 bp. The DNA fragment was isolated and 
purified by electrophoresis on a 3% low-melting agarose, and then collected and purified using GENECLEAN II Kit 
(BIO101). 

5 [0158] The DNA fragment thus obtained was digested with EcoRI, and then cloned into plasmid pUCl9 AHindlll 
that had been BAP-treated. The resultant plasmid was introduced into a competent cell of £ coli, JM109, to form a 
transformant The transformant was cultured overnight in 2 ml of 2xYT medium containing 50 ng/ml of ampiciilin. From 
the cell fraction, the plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). 

[0159] The purified plasmid was sequenced in 373A DNA Sequencer (ABI) using M13 Primer M4 and M1 3 Primer 
io RV (Takara Shuzo Co., Ltd.). The plasmid that was confirmed to have the correct nucleotide sequence was designated 
"Cic/pUC19". 

(3) Construction of chimeric antibody L-chain expression vector 

75 [0160] An expression vector for the chimeric #23-57-137-1 antibody L-chain was constructed. A gene encoding 
#23-57-137-1 L-chain V-region was ligated to the Hindlll-BInl site (located just in front of the human antibody C-region) 
of each of the plasmids CJt/pUCl9 and Cic/pUC19, thereby obtaining pUC19 vectors containing the DNA encoding the 
chimeric #23-57-1 37-1 antibody L-chain V-region and either of the L-chain X chain C-region or the L-chain k region C- 
region, respectively. Each of the resultant vectors was then digested with EcoRI to separate the gene tor the chimeric 

20 antibody L-chain. The gene was subdoned into HEF expression vector. 

[0161] That is, a DNA fragment encoding #23-57-137-1 antibody L-chain V-region was cloned from plasmid 
MBC1L24 by a PCR method. Primers used in the PCR method were separately synthesized using 394 DNA/RNA Syn- 
thesizer (ABI). A backward primer MBCCHL1 (SEQ ID NO: 21) was designed to contain a Hindlll-recognrtion sequence 
and a Kbzak sequence (Kozak. M. et aJ., J. Mol. Biol. 196, 947-950, 1987), and a forward primer MBCCHL3 (SEQ ID 

25 NO: 22) was designed to contain Bglll- and RcoRI-recognition sequences. 

[01621 The PCR reaction was performed using 100 pd of a reaction solution containing 10 mM Tris-HCI (pH 8.3), 50 
mM KCI f 1.5 mM MgCI 2 . 0.2 mM dNTPs, 0.1 ng MBC1L24. 50 pmoles of each of primers MBCCHL1 and MBCCHL3 
and 1 ixl of AmpliTaq (PERKIN ELMER), over which 50 ul of mineral oil was layered. The PCR reaction was run for 30 
cycles under the conditions: 94°C for 45 sec.. 60°C for 45 sec. and 72*C for 2 min. 

so [0163] A PCR product of 444 bp was electrophoresed on a 3% low-melting agarose gel, and collected and purified 
using GENECLEAN II Kit (BIO101). The purified PCR product was cfissolved in 20 pJ of a solution containing 10 mM 
Tris-HCI (pH 7.4) and 1 mM EDTA. The PCR product (1 >il) was digested in 20 H of a reaction solution containing 10 
mM Tris-HCI (pH 7.5). 10 mM MgCI 2 , 1 mM DTT. 50 mM NaCI, 8U of Hindlll (Takara Shuzo Co., Ltd.) and 8U of EcoRI 
(Takara Shuzo Co.. Ltd.) at 37°C for 1 hour. The digestion solution was subjected to phenol/chloroform extraction, and 

as the DNA of interest was collected therefrom by ethanol precipitation. The DNA was dissolved in 8 ul of a solution con- 
taining 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0164] In the same manner, plasmid pUCl9 (1 *ig) was digested with Hindlll and EcoRI, and subjected to phe- 
nol/chloroform extraction and then ethanol precipitation. The obtained digested plasmid was BAP-treated with alkaline 
phosphatase (£. coli C75; Takara Shuzo Co.. Ltd.). The resultant reaction solution was extracted with phenol and chlo- 
40 reform, and the DNA was collected therefrom by ethanol precipitation. The DNA was dissolved in 1 0 jil of a solution con- 
taining 1 0 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0165] Tne BAP-treated plasmid p4JC19 (1 \x5) was ligated to the above-obtained PCR product (4 til) using DNA 
Ligation Kit Ver. 2 (Takara Shuzo Co.. Ltd.). The resultant plasmid was introduced into a competent cell of E. coli, 
JM109 (Nippon Gene Co.. Ltd.), in the same manner as mentioned above, to form a transformant The transformant 
45 was plated on 2xYT agar medium containing 50 ug/mi of ampiciilin and cultured at 37°C overnight. The resultant trans- 
formant was then cultured at 37°C overnight in 2 ml of 2xYT medium containing 50 *ig/ml of ampiciilin. From the cell 
fraction, the piasrrid was purified using QIAprep Spin Plasmid Kit (QIAGEN). After determining the nucleotide 
sequence, the plasmid that was confirmed to have the correct nucleotide sequence was designated "CHUfc>UCl9". 
[0166] Each of plasmids CX/&UC19 and Cie/pUC19 (1 *ig each) was digested in 20 ul of a reaction solution contain- 
so ing 20 mM Tris-HCI (pH 8.5). 10 mM MgCfe. 1 mM DTT, 100 mM KCI. 8U of Hindlll (Takara Shuzo Co.. Ltd.) and 2U of 
Blnl (Takara Shuzo Co.. Ltd.) at 37°C for 1 hour. The digestion solution was extracted with phenol and chloroform, and 
the DNA was collected therefrom by ethanol precipitation The DNA was BAP-treated at 37°C tor 30 min. The reaction 
solution was extracted with phenol and chloroform, and the DNA was collected therefrom by ethanol precipitation. The 
DNA was dissolved in 10 ul of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 
55 [01671 The ptasmid CHUpUC19 that contained DNA encoding #23-57-137-1 L-chain V-region (8 pg) was digested 
with Hindlll and Blnl in the same manner as mentioned above to give a DNA fragment of 409 bp. The DNA fragment 
was electrophoresed on a 3% low-melting agarose gel, and then collected and purified using GENECLEAN II Kit 
(BIO101) from the gel. The DNA was cfissolved in 10 ^ of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM 
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EDTA. 

[0168] The DNA for L-chain V-region DNA (4 ^J) was subcloned into 1 M l of each of the BAP-treated plasmids 
CX/pUCl9 and Cic/pUCl9, and then introduced into a competent cell of E. coti, JM109. to form a transfer mant. The 
transformant was cultured overnight in 3 ml of 2xYT medium containing 50 ug/ml of ampicillin. From the cell fraction, 
the plasmid was isolated and purified using QIAprep Spin Plasmid Kit (QIAGEN). The two plasmids thus prepared were 
designated "MBClL(X)/fc>UCl9" and "MBC1L(k)/|oUC19". respectively. 

[0169] Each of plasmids MBC1 L<X)/|dUC19 and MBC1 L(ic)^UC19 was digested with EcoRI and then subjected to 
electrophoresis on a 3% low-melting agarose gel. A DNA fragment of 743 bp was isolated and purified from the gel 
using GENECLEANII Kit (BIO101). and then dissolved in 10 ul of a solution containing 10 mM Tris-HCI (pH 7 4) and 1 
mM EDTA. 

[0170] An expression vector (plasmid HEF-PM1k-gk) (2.7 pg) was digested with EcoRI and then extracted with 
phenol and chloroform, and the DNA was collected therefrom by ethanol precipitation. The DNA fragment was BAP- 
treated. and then subjected to electrophoresis on a 1% low-melting agarose gel. From the gel. a DNA fragment of 6561 
bp was isolated and purified therefrom using GENECLEANII Kit (BIO101). The purified DNA fragment was dissolved in 
10 uJ of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0171] BAP-treated HEF vector (2 jil) was figated to an EcoRI fragment (3 ui) of each of plasmid MBC1 L(;i)/k>UCl9 
and MBC1 L(ic)/|oUC19. The ligation product was introduced into a competent cell of E. cofi. JM109 t to form a transform- 
ant The transformant was cultured in 2 ml of 2xYT medium containing 50 ug/ml of ampicillin. From the cell fraction, the 
plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). 

[0172] The purified plasmid was digested in 20 ul of a reaction solution containing 20 mM Tris-HCI (pH 8.5). 10 mM 
MgCI 2 . 1 mM DTT. 100 mM KCI, 8U of Hindlll (Takara Shuzo Co., Ltd.) and 2 U of Pvul (Takara Shuzo Co.. Ltd.) at 37°C 
for 1 hour. This reaction gave digestion fragments of 5104/2195 bp if the fragment was inserted in the correct orienta- 
tion, or gave digestion fragments of 4378/2926 bp if the fragment was inserted in the reverse orientation. The plasmid 
that was confirmed to have the fragment in the correct orientation was designated "MBClLW/neo" for plasmid 
MBC1L(X)/|PUC19 or "MBCl LOeyheo" for plasmid MBClL(K)/t>UCl9. 

(4) Transfection of COS-7 ceO 

[0173] To evaluate the antigen-binding activity and the neutralizing activity of the chimeric antibodies, the expres- 
sion plasmids prepared above were separately expressed transiently in a COS-7 cell. 

[0174] The transient expression of the chimeric antibodies was performed using each of the combinations of plas- 
mids MBClHcDNA/jpCOSl and MBC1L (X)/neo and plasmids MBC1HcDNA/|pCOSl and MBC1 L(ic)/neo, by co-tans- 
fecting a COS-7 cell with the plasmids by electroporation using Gene Pulser (Bio Rad). That is. the plasmids (10 ug 
each) were added to a COS-7 cell suspension (0.8 ml; 1 x 10 7 cells/ml) in PBS(-). The resultant solution was applied 
with pulses at an electrostatic capacity of 1 .500V and 2 jiF to cause electroporation. After 10 min. of recovery period at 
room temperature, the electroporated cells were suspended in DMEM medium (GIBCO) containing 2% Ultra Low IgQ 
fetal calf serum (GIBCO). and then cultured using a 10-cm culture dish in a CO2 incubator. After cultivating for 72 hours, 
a culture supernatant was collected and centrifuged to remove cell debris and was provided for use as a sample for the 
subsequent ELISA. In this procedure, the purification of the chimeric antibody from the COS-7 cell culture supernatant 
was performed using AftiGel Protein A MAPSII Kit (Bio Rad) in accordance with the instructions included in the kit , 

(5) EUSA 

(i) Determination of antibody concentration 

[0175] An EUSA plate tor determining antibody concentration was prepared as follows. Each well of a 96-well 
ELISA plate (Maxisorp, NUNC) was coated with 100 »I of a coating buffer (0.1 M NaHCQ3, 0.02% Nalsy supplemented 
with 1 ug/ml of goat anti-human IgG antibody (TAGO). and then blocked with 200 uJ of a dilution buffer [50 mM Tris-HCI, 
1 mM MgCl2. 0.1 M NaCI. 0.0S% Tween 20, 0.02% NaN^ 1% bovine serum albumin (BSA); pH 7.2]. Each wed of the 
plate was added with each of the serial dilutions of the COS-7 cell culture supernatant in which each of the chimeric 
antibodies had been expressed, or added with each of the serial dilutions of each of the chimeric antibodies perse in 
a purified form. The plate was incubated at room temperature for 1 hour and washed with PBS-Tween 20. Each well of 
the plate was then added with 100 pi of a solution of alkaline phosphatase-conjugated goat anti-human IgG antibodies 
(TAGO). After the plate was incubated at room temperature for 1 hour and washed with PBS-Tween 20. each well was 
added with 1 mg/ml of a substrate solution ("Sigma 104". p-nitrophenylphosphoric acid. SIGMA). The solution was 
measured on its absorbance at 405 nm using Micrcplate Reader (Bio Rad) to determine the antibody concentration. In 
this determination. Hu IgGlX Purified (The Binding Site) was used as the standard. 
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(ii) Determination ol antigen-binding ability 

[0176] An EUSA plate for the determination of antigen-binding ability was prepared as follows. Each well of a 96- 
well ELISA plate was coated with 1 00 \i\ of a coating buffer supplemented with 1 jig/ml of human PTHrP (1-34) (Peptide 
Res arch Institute), and then blocked with 200 ul of a dilution buffer. Each well was added with each of the serial dilu- 
tions of the COS-7 cell cultur supernatant in which each of the chimeric antibodies had been expressed, or added with 
each of the serial dilutions of each of the chimeric antibodies perse in a purified form. After the plate was incubated at 
room temperature and washed with PBS-Tween 20, each well of the plate was added with 1 00 ul of a solution of alkaline 
phosphatase-conjugated goat ant-human IgG antibodies (TAGO). After the plate was incubated at room temperature 
and washed with PBS-Tween 20. each well of the plate was added with 1 mg/ml of a substrate solution ("Sigma 104", 
p-nitrophenylphosphoric acid. SIGMA). The solution was measured on its absorbance at 405 nm using Microplate 
Reader (Bio Bad). 

[0177] As a result, it was found that the chimeric antibodies had an ability to bind to human PTHrP (1 -34) and the 
cloned mouse anttoody V-regions had the correct structures (FIG. 5). It was also found that there was no difference in 
the ability to bind to PTHrP (1-34) between the chimeric antibody with L-chain X chain C-region and the chimeric anti- 
body with L-chain k chain C-region. Therefore, the L-chain C-region of the humanized antibody was constructed using 
the humanized anttoody L-chain X chain. 

(6) Establishment of CHO cell line capable of stable production of chimeric antibodies 

[0178] To establish a cell line capable of producing the chimeric anttoodies stably, the above-prepared expression 
plasmids were introduced into CHO cells (DXB1 1). 

[0179] For the establishment of a ceO line capable of producing the chimeric antibodies stably, either of the following 
combinations of the expression plasmids tor CHO ceil was used: MBC1 HcDNA/jpCHOI and MBClL(X)/neo: and 
MBCIHcDNA/pCHOI and MBC1 L(ic)/neo, A CHO cell was co-transfected with the plasmids by electroporation using 
Gene Pulser (Bio Rad) as follows. The expression vectors were separately cleaved with a restriction enzyme Pvul to 
give linear DNAs. The resultant DNAs were extracted with phenol and chloroform and collected by precipitation with 
ethanol The plasmid DNAs thus prepared were subjected to electroporation. That is. each of the plasmid DNAs (10 jig 
each) was added to 0.8 ml of a cell suspension of CHO cells in PBS(-) (1x1 0 7 cells/ml). The resultant solution was 
applied with pulses at an electrostatic capacity of 1 ,500V and 25 >iF. After 10 min. of recovery period at room tempera- 
ture, the electroporated cells were suspended in MEM-a medium (GIBCO) containing 10% fetal calf serum (GIBCO). 
The resultant suspension was cultured using three 96-weil plates (Falcon) in a COa incubator. On the day after starting 
the cultivation, the medium was replaced by a selective medium [ribonucleoside- or decocyribonucleoside-free MEM-a 
medium (GIBCO) containing 10% fetal calf serum (GIBCO) and 500 mg/ml of GENETICIN (G418Sulfate; GIBCO)]. 
Rom the culture medium, cells into which the anttoody gene was introduced were selected. The selective medium is 
replaced by a fresh one. About two weeks after the medium replacement, the cells were observed under a microscope. 
When a favorable ceil growth was observed, the cells were determined on the amount of the produced antibodies by 
ELISA as mentioned above. Among the cells, those which produced a larger amount of antibodies were screened. 
[0180] Then, the cultivation of the established cell line capable of stable production of the antibodies was scaled up 
in a roller bottle using ribonucleoside- or deoxyribonucleoside-free MEM medium containing 2% Ultra Low IgG fetal calf 
serum. On day 3 and day 4 of the cultivation, the culture supernatant was collected and then filtered using a 0.2-pm 
filter (Millpore) to remove cell debris therefrom. 

[01 81 ] Purification of the chimeric antibodies from the CHO cell culture supernatant was performed using POROS 
Protein A Column (PerSeptive Biosystems) on ConSep LC100 (Millipore) in accordance with the instructions included 
in the kit The purified chimeric anttoodies were provided for use as samples for the determination of neutralizing activity 
and for the examination of therapeutic efficacy on hypercalcemic model animals. The concentration and the antigen- 
binding activity of the purified chimeric antibodies were determined using the same ELISA system as mentioned above. 

[REFERENCE EXAMPLE 4] Construction of humanized antibody 

(1) Construction of humanized antibody H-chain 

(i) Construction of humanized H-chain V-region 

[0182] A humanized #23-57-137-1 antibody H-chain was produced by CDR-grafting technique by means of a PCR 
method For the production of a humanized #23-57-137-1 anttoody H-chain (version "a") having FRs derived from 
human antibody S31679 (NBRF-PDB; Cuisinier, A. M. et ai., Eur. J. Immunol., 23. 110-118. 1993). the following six 
PCR primers were used: CDR-grafting primers: MBC1 HGP1 (SEQ ID NO: 23) and MBC1 HGP3 (SEQ ID NO: 24) (both 
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containing a sense DNA sequence) and MBC1HGP2 (SEQ ID NO: 25) and MBC1HGP4 (SEQ ID NO: 26) (both con- 
taining an antisense DNA sequence), all of which containing a 15-21 bp complementary sequence on both terminal 
ends thereof; and external primers: MBC1 HVS1 (SEQ ID NO: 27) and MBC1 HVRl (SEQ ID NO: 28) having a homol- 
ogy to the CDR-grafting primers MBC1HGP1 and MBC1HGP4, respectively. 

[0183] The CDR-grafting primers MECi HGP1 . MBCl HGP2, MBCl HGP3 and MBC1 HGP4 were separated on an 
urea-denatured polyacrylamide gel (Molecular Cloning: A Laboratory Manual, Sambrook, et al. f Cold Spring Harbor 
Laboratory Press, 1989), and extracted therefrom by a crush-and-soak method (Molecular Cloning: A Laboratory Man- 
ual, Sambrook, et al.. Cold Spring Harbor Laboratory Press. 1989) in the following manner. 

[0184] Each of the CDR-grafting primers (1 nmole) was separated on a 6% denatured polyacrylamide gel to give 
DNA fragments. From the resultant DNA fragments, one having a desired length was identified on a silica gel thin plate 
by irradiation of UV ray and then collected therefrom by a crush-and-soak method. The resultant DNA was dissolved in 
20 ul of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. The PCR reaction was performed using 
TaKaRa Ex Taq (Takara Shuzo Co, Ltd.). The PCR reaction solution (100 uJ) comprised 1 ul of each of the above-men- 
tioned CDR-grafting primers MBC1HGP1, MBC1HGP2, MBC1HGP3 and MBC1HGP4, 0.25 mM dNTPs and 2.5U of 
TaKaRa Ex Taq in the buffer. The PCR reaction was run tor 5 cycles under the concfitions: 94°C for 1 min.. 55°C for 1 
min. and 72°C for 1 min. The resultant reaction solution was added with the external primers MBC1HVS1 and 
MBC1HVR1 (50 pmoles each). Using this reaction mixture, the PCR reaction was further run for additional 30 cycles 
under the same conditions. The DNA fragment thus amplified was separated by agarose gel electrophoresis on a 4% 
Nu Sieve GTG agarose (FMC Bio. Products). 

[0185] An agarose segment containing a DNA fragment of 421 bp was excised, and the DNA fragment was purified 
therefrom using GENECLEANII Kit (BIO101) in accordance with the instructions included in the kit Trie DNA fragment 
thus purified was precipitated with ethanol and then dissolved in 20 ul of a solution containing 10 mM Tris-HCI (pH 7.4) 
and 1 mM EDTA. The resultant PCR reaction mixture was used for subcloning of the DNA fragment into plasmid pUC!9 
that had been digested with BamHI and Hind II I, and subsequently the nucleotide sequence of the resultant plasmid was 
determined. A plasmid having the correct nucleotide sequence was designated "hMBCHv/0UCl9". 

(ii) Construction of H -chain V-region for Humanized H-chain cDNA 

[0186] To ligate to cDNA for humanized H-chain C-region Cy1 , the DNA tor the humanized H-chain V-region con- 
structed in the above step was modified by a PCR method. For the PCR method, a backward primer MBCl HVS2 was 
designed to hybridize to the sequence encoding the 5' region of the leader sequence for the V-region and to have a 
Kozak consensus sequence (Kozak et al.. J. Mol. BkX. 196, 947-950, 1987) and Hind I II- and EcoRI-recognition 
sequences; and a forward primer MBC1HVR2 was designed to hybridize to both the DNA sequence encoding the 3* 
region of the J region and the DNA sequence encoding the 5* region of the C-region and to have Apal- and Smal-rec- 
ognition sequences. 

[0187] Trie PCR reaction was performed using TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) and a buffer appended 
thereto. The PCR reaction solution comprised 0.4 ug of hMBCHv^>UCl9 as a DNA template, 50 pmoles of each of 
MBC1 HVS2 and MBC1HVR2 as primers, 2.5U of TaKaRa Ex Taq and 0.25 mM dlsTTPs in the buffer. The PCR reaction 
was run for 30 cycles under the conditions: 94°C for 1 min., 55°C for 1 min. and 72°C for 1 min. The DNA fragment thus 
amplified was separated by agarose gel electrophoresis on a 3% Nu Sieve GTG agarose (FMC Bkx Products). 
[0188] A gel segment containing a DNA fragment of 456 bp was excised, and the DNA fragment was purified there- 
from using GENECLEANII Kit (BIO101) in accordance with the instructions included in the kit. Trie DNA fragment thus 
purified was precipitated with ethanol and then dissolved in 20 uJ of a solution containing 10 mM Tris-HCI (pH 7.4) and 
1 mM EDTA. The PCR reaction solution thus obtained was used for subcloning of the DNA fragment into plasmid 
PUC19 that had been digested with EcoRI and Smal. and then the resultant plasmid was sequenced. As a result, a 
plasmid was obtained which contained DNA encoding mouse H-chain V-region derived from hybridoma #23-57-137-1 
and also contained EcoRI- and HindlH-recognrtion sequences and a Kozak sequence on the 5* region and Apal- and 
Smal-recognition sequences on the 3' region, which was designated "hMBC1 Hv/&UC19\ 

(2) Construction of expression vector tor humanized antibody H-chain 

[0189] Plasmid RVh-PM1f-cDNA carrying a cDNA sequence tor hPM1 antibody H-chain was digested with Apal 
and BamHI to give a DNA fragment containing a DNA fragment containing DNA encoding the H-chain C-region. The 
DNA fragment was introduced into plasmid hMBClHv>|pUC19 that had been digested with Apal and BamHI. The 
obtained plasmid was designated "hMBCl HcDNA/|pUCl9". This plasmid contained both DNA encoding the humanized 
#23-57-137-1 antibody H-chain V-region and DNA encoding the human H-chain C-region Oy1 and had EcoRI- and Hin- 
dlll-recognition sequences on the 5* region and a BamHI-recognition sequence on the 3' region. The nucleotide 
sequence and the corresponding amino acid sequence for the humanized H-chain version "a* carried on the plasmid 
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hMBClHcDNA/pUCl9 are shown in SEQ ID NO: 58 and SEQ ID NO: 56. respectively. 

[0190] The plasmid hMBCl HcDNA/pUCl9 was digested with EcoRI and BamHI to give a DNA fragment containing 
DNA encoding the H-chain. Th DNA fragment was introduced into expression plasmid pCOSl that had been digested 
with EcoRI and BamHI. As a result an expression plasmid for a humanized antibody was obtained, which was desig- 
5 nated "hMBCl HcDNA/pCOSr. 

[0191] To produce a plasmid used for expression in a CHO cell, plasmid hMBCl HcDNA/pUC19 was digested with 
EcoRI and BamHI to give a DNA fragment containing DNA encoding the H-chain. The DNA fragment was introduced 
into expression vector pCHOI that had been digested with EcoRI and BamHI. As a result an expression plasmid for 
the humanized antibody was obtained, which was designated "hMBCl HcDNA/pCHOT. 

to 

(3) Construction of L-chain hybrid V-region 

(i) Preparation of FR1.2/FR3.4 hybrid antibody 

75 [0192] A gene for the FR hybrid L-chain having both FRs from a humanized antibody and FRs from a mouse (chi- 
meric) anttoody was constructed, and evaluated each region for humanization. In this step, a hybrid anttoody having 
FR1 and FR2 both derived from a human antibody and FR3 and FR4 both derived from a mouse antibody was prepared 
by utilizing the Af III restriction site located on CDR2. 

[0193] Plasmids MBC1L(X)/neo and hMBCl L(X)/neo (10 *ig each) were separately digested in 100 ^1 of a reaction 
20 solution containing 10 mM Tris-HCI (pH 7.5). 10 mM MgCfe. 1 mM DTT, 50 mM NaCI. 0.01% (w/v) of BSA and 10 U of 
Aflll (Takara Shuzo Co. Ltd.) at 37°C for 1 hour. The reaction solutions were subjected to electrophoresis on a 2% low- 
melting agarose gel. thereby giving DNA fragments of 6282 bp (referred to as "cr ) and 1022 bp (referred to as "c2") 
from the plasmid MBC1L(X)/heo or DNA fragments of 6282 bp (referred to as "hr ) and 1022 bp (referred to as "h2") 
from the plasmid hMBCl L(X)/nea These DNA fragments were collected and purified from the gels using GENECLEA- 
25 Nil Krt(BlOlOI). 

[0194] Each of the c1 and hi fragments (1 jig) was BAP-treated. The DNA fragment was extracted with phenol and 
chloroform, collected by ethanol precipitation, and dissolved in 10 uJ of a solution containing 10 mM Tris-HCI (pH 7.4) 
and 1 mM EDTA. 

[0195] The BAP-treated cl and hi DNA fragments (1 \il each) were ligated to the h2 and c2 DNA fragments (4 \J 
30 each), respectively, (at 4°C overnight). Each of the ligation products was introduced into a competent cell of E. coti, 
JM 1 09. to form a transformant The transformant was cultured in 2 ml of 2xYT medium containing 50 iig/ml cf ampicillin. 
Rom the cell fraction, the plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). 

[01 96] The purified plasmid was digested in 20 pi of a reaction solution containing 1 0 mM Tris-HCI (pH 7.5), 1 0 mM 
MgCI 2 , 1 mM DTT, and either 2U of ApaLI (Takara Shuzo Co.. Ltd.) or 8U of BamHI (Takara Shuzo Co.. Ltd.) and Hind II I 
35 (Takara Shuzo Co, Ltd.) at 37°C for 1 hour. If the c1 -h2 was ligated correctly, this digestion reaction gave fragments of 
5560/1246/498 bp (by the ApaLI digestion) or fragments of 7134/269 bp (by the BamHI/Hindlll digestion). Based on this 
assumption, the desired plasmids were identified. 

[0197] The expression vector encoding the human FR1 ,2/mouse FR3.4 hybrid antibody L-chain was designated 
"h/mMBC1 L(X)/neo\ On the other hand, a done for the h1-c1 could not be obtained. Therefore, recombination on a 

40 pUC vector was performed, and then the resultant recombinant product was cloned into a HEF vector. In this procedure, 
plasmid hMBCl LaX/pUC19 f which contained DNA encoding a humanized antibody L-chain V-region without any amino 
acid replacements, and plasmid hMBC1LdXA>UC19. which contained DNA encoding a humanized antibody L-chain V- 
region with an amino acid replacement at the 91 -position amino acid tyrosine in FR3 (i.e.. the 87th amino acid in accord- 
ance with The Kabafs prescription) by isoieucine. were used as templates. 

45 [0198] Plasmids MBC1L(X)/pUC19. hMBC1LaXfaUC19 and hMBC1LdMpuC19 (10 jil each) were separately 
digested in 30 uJ of a reaction solution containing 10 mM Tris-HCI (pH 7.5). 10 mM MgCI 2 . 1 mM DTT, 50 mM NaCI, 
0.01% (w/v) of BSA, 16U of Hindi!! and 4U of Aflll at 37°C for 1 hour. The reaction solutions were separately subjected 
to electrophoresis on a 2% low-melting agarose gel, thereby giving a DNA fragment 215 bp from plasmid 
MBC1L(X)/pUC19 (referred to as "c2") and a DNA fragment of 321 8bp from each of plasmids bMBClLaX4>UCl9 and 

so hMBCl LdX/pUCl9 (referred to as "hal" and "hd1~, respectively). These DNA fragments were collected and purified 
using GENECLEANII Kit (BIO101). 

[0199] Each of the haV and hdV fragments was ligated to the c2 f fragment and then introduced into a competent 
cell of E. coli, JM109, to form a transformant. The transformant was cultured in 2 ml of 2xYT medium containing 50 
jig/ml of ampicillin. From the cell fraction, the plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). The plas- 
55 mtds thus prepared were designated "m/hMBCl LaX^pUCl 9" for the haV fragment-containing plasmid and 
"nVhMBCI LdXA>UCl9" for the hdV fragment-containing plasmid. 

[0200] Each of the plasmids m/hMBCl LaVpUCl9 and nvhMBCI LdX^)UC19 was digested with EcoRI. The DNA 
fragment of 743 bp was electrophoresed on a 2% low-melting agarose gel, and then collected and purified therefrom 
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5?°? * Ea< ^°' ^ ° NA ,ra9ments < 4 * •■*> was «9ated to the above-obtained BAP-treated HEF vector (1 u l) 
The ligation, product was introduced into a competent cell of E. coli. JM109, to form a transformant The transfo mS 
was cultured .nam. of 2xYT medium containing 50 ug/m. of ampicil.in. From the cel. fraction ™pTasnTd waTSS 
using QIAprep Spin Plasmid Kit (QIAQEN). P>«>mra was purmea 

ifff™ ' <he » ^ p,asmids ^Bested in 20 ul of a reaction solution containing 20 mM Tris-HCI ( D H 
f;?i ? Sr M ft' 1 WM ^ 100 mM KC '- 8U * Hind,n f««a« Shuzo Co.. Ltd.) and 2U of pil (Takara ShuSS 
Ltd.) at 37 C tor 1 hour. The plasmid DMA was identified based on the expectation that if the DNA fragment was 
ITS? P a COrreCt orien,alton - this digestion would give a digestion fragment of 5104/2195 bp whereas 

T"? in ^ P ' aSniid m the r6verSe orierts *° n . *is digestion wou.d give a digestion fTgmTrt 
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trve^ ^ 9na,6d expression vectore -"VriMBClLaxyheo- and 'm/hMBClLdX/ neo\ respec- 

(iO Preparation of FR1/FR2 hybrid antibody 
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[0204] Plasmids MBClL(X.)/heo and rVmMBClUX)/heo (10 u g each) were separately digested in 20 ul of a reaction 
^Trr^t 9 ^.^J"* 3 10 1 mM DTT, 50 mM^CI. 001% 

SnaBI (Tatera Shuzo Ca. Ltd.) at 37»C for 1 hour. The resultant reaction solutions were further digested in 50 Jot. 

W^XS^T!^ ' ^ 8,5) ' 10 M0Cl2, 1 mM DTT ' 100 mM KCI ' (W *> * BS * 

IS ♦K^L reSU -' tant n r k ? a< 2 0n S0 ' Uti0nS WSre Separa,e, y subjected to electrophoresis on a 1.5% low-melting agar- 
ose geUhereby gmng DNA fragments of 4955 bp (ml) and 2349 bp (m2) from the plasmid MBClLfitVneo and DNA 

SKI {h TJ ^ 2349 * (hm2) fr0m the ^BC1 U xynea P These DrSl^S SecoC 

Sifn^fTL *7H ^ GENECLEAN " ■« < B, O101). Each of the DNA fragments obtained was dis- 
sotved in 40 ul of a solution containing 10 mM Tris-HO (pH 7.4) and 1 rnMEDTA. ""ware 

L°^f L . 7718 m1 and hm1 fra S ments (1 Ml each) were ligated to the hm2 and m2 fragments (4 ul each) respectively 
Each of the resutant ligation products was introduced into a competent cell of £ eoftJMl 09 to W a t^SS' 

^ e 2 rt * ^ «>"taining 50 ng/ml of ampidllin. From *e caSC 

the plasmid was purified using QIAprep Spin Plasmid Kit QIAQEN). 

JS,*rf ^ p ^ nMs was Rested in 20 ul of a reaction solution containing 10 mM Tris-HC) (pH 

It?7-C toTl to? ' m ^ either 8U of Apal (Takara Shuzo Co. Ltd.) or 2U of ApaU (Takara Shuzo Ca. lS.) 

S^? 81 " defragments were ligated correctly, the digestion reaction gave a fragment of 7304 bp (by the Apal diges- 

f 55 ^ /1246/49S * *» *» U d « estion ) and gave townJdeswS bp 'to 

^ *B«twn) or fragments of 3535/2025/1246/496 bp (by the ApaU digestion) for hm1-m2. Based oTthis 

fl !^l^^^ P ^f n *!! 1 Were identSi8d - a re6uH ' 30 expression vector encoding a human FRVmouse FR2.3.4 

^Smo^e^ and expreSSion vector encoa ' n 9 a mouse FRl/human 

FR2/mouse FR3.4 hybnd antibody L-chain (designated "mhmMBC1L(X)/neo") were obtained. 

(4) Construction of humanized antibody L-chain 

l °T!L c _ A j] Ljmani2ed #23 - 57 -137-1 antibody L-chain was prepared by CDR-grafting technique by means of PCR 
^ 1 ° d \ ^* ? e Preparation of a humanized #23-57-137-1 antibody L-chain (version "a") that contained FR1, FR2 and 
^ f nV ?t ™ w Uman antib0dy HSU03868 (QEN-BANK. Deftos M. et al.. Scand. J. Immunol.. 39. 95-103. 994) and 
FR4 derived from human antibody S25755 (NBRF-PDB). six PCR primers were used. '««;ana 

f? 2 ™? _ P nmere were as Wlow8: CDR-grafting primers MBCl U3P1 (SEQ ID NO: 29) and MBC1 LGP3 (SEO 
"° 8 BenSe DNA 6ec ' uence - CDR-grafting primers MBC1 LGP2 (SEQ ID NO: 31) and MBC1 LGP4 
£2J?« ^ ! - 32 !' h !!i n9 a " antisense DNA eequence. all of which had a 15-21 bp complementary sequence on 
the both terminal ends; and external primers MBC1LVS1 (SEQ ID NO: 33) and MBC1LVR1 (SEQ ID NO: 34) havino a 
homology to the CDR-grafting primers MBC1 LGP1 and MBC1LGP4. respectively 

[0211] The CDR-grafting primers MBC1LGP1. MBC1LGP2. MBC1LGP3 and MBC1LGP4 were separated on a 
urea-denatured pdyacrylamide gel (Molecular Cloning: A Laboratory Manual. Sambrook et al.. Cold Spring Harbor 
Laboratory Press. 1989) and extracted therefrom segment by a crush-and-soak method (Molecular Cloning: A Labora- 
tory Manual, Sambrook et al.. Cold Spring Harbor Laboratory Press. 1989). 
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[0212] Each of the CDR-grafting primers (1 nmole) was separated with 6% denatured polyacrylamide gel. The 
identification of the DNA fragment of a desired length was performed on a silica gel thin plate by irradiation of UV ray. 
The desired DNA fragment was collected from the gel by a crush-and-soak method. The collected DNA fragment was 
dissolved in 20 nl of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[02131 Th PGR reaction was performed using TaKaRa Ex Taq (Takara Shuzo Co.. Ltd.) and a buffer appended 
thereto The PCR reaction solution comprised (per 100 nl) 1 Ml of each of the CDR-grafting primers MBC1LGP1. 
MBC1LGP2 MBC1LGP3 and MBC1LGP4, 0.25 mM dNTPs, 2.5U of TaKaRa Ex Taq In the buffer. The PCR reaction 
was run for 5 cycles under the conditions: 94*C for 1 min., 55°C for 1 mm. and 72°C for 1 min. The resultant reaction 
mixture was added with 50 pmoles of each of the external primers MBC1LVS1 and MBC1 LVR1 . Using this reaction mix- 
ture the PCR reaction was run for additional 30 cycles under the same conditions. The DNA fragment thus amplified 
was separated by agarose gel electrophoresis on a 3% Nu Sieve GTG agarose (FMC Bio. Products). 
[0214] An agarose segment containing a DNA fragment of 421 bp was excised, and the DNA fragment was purified 
therefrom using GENECLEANII Kit (BIO101) in accordance with the instructions included in the kit The PCR reaction 
mixture thus obtained was used fa subcloning of the DNA fragment into plasmid pUC19 that had been digested with 
BamHI and Hindlll. The resultant plasmid was sequenced. The plasmid thus prepared was designated 
-hMBCUpUC19". In this plasmid, however, the 104-position amino acid (corresponding to the 96th amino acid in 
accordance with the Kabat's prescription) of CDR4 was replaced by arginine. For the correction of this amino acid to 
tyrosine, a correction primer MBCt LGP10R (SEQ ID NO: 35) was designed and synthesized. The PCR reaction was 
performed using TaKaRa Ex Taq (Takara Shuzo Co.. Ltd.) and a buffer appended thereto. The PCR reaction solution 
comprised (per 100 nl) 0.6 ng of the plasmid hMBCUpUCl9 as a template DNA. 50 pmoles of each of the pnmers 
MBC1LVS1 and MBC1LGP10R. £5U of TaKaRa Ex Taq (Takara Shuzo Co.. Ltd.) and 0.25 mM dNTPs in the buffer, 
over which mineral oil (50 pi) was layered. The PCR reaction was run tor 30 cycles under the conditions: 94°C for 1 mm. . 
55°C for 1 min. and 72°C for 1 min. The DNA fragment thus amplified was separated by agarose gel electrophoresis on 
a 3% Nu Sieve GTG agarose (FMC Bia Products). 

[021 51 A gel segment containing a DNA fragment of 421 bp was excised, and the DNA fragment was purified there- 
from using GENECLEANII Kit (BIO101) in accordance with the instructions included in the kit. The PCR reaction mix- 
ture thus prepared was used tor subcloning of the DNA fragment into plasmid pUC19 that had been digested with 

BamHI and Kind I II. _ 
[0216] The plasmid was sequenced using M13 Primer M4 and M13 Primer RV. Asa result rt was confirmed that 
the plasmid had the correct sequence. The plasmid was then digested with Hindlll and Blnl. and a D^ frag^^ of 41 6 
bp was separated by electrophoresis on a 1% agarose gel. The DNA fragment was purified using GENECLEANII Kit 
(BIO101) in accordance with the instructions included in the kit, and then introduced into plasmid CMpUC19 that had 
been digested with Hindlll and Blnl. The resultant plasmid was designated •hMBClLaMpUC19\ This plasmid was 
digested with EcoRI to give a DNA fragment encoding humanized L-chain. The DNA fragment was introduced into plas- 
mid pCOS1 so that the initiation codon tor the humanized L^hain was located downstream to the EF1 a promoter. The 
plasmid thus obtained was designated TiMBCILaWpCOSr. The DNA sequence (including the corresponding amino 
acid sequence) of the humanized L-chain version V is shown in SEQ ID NO: 66. The amino acid sequence of the ver- 
sion -a" is also shown in SEQ ID NO: 47. . ^ . 

[02171 A humanized L-chain version V was prepared using a mutagenesis technique by a PCR method. The ver- 
sion V was designed such that the 43-position amino acid glycine (corresponding to the 43th amino acid in accord- 
ance with the Kabat's prescription) was replaced by proline and the 49-position amino acid lysine (corresponding to the 
49th amino acid accordance with the KsbaTs prescription) by aspartic acid in the version "a\ The TOP faction was 
performed using plasmid hMBC1 LaA/pUCl 9 as a template with a mutagenic primer MBC1 LGP5R (SEQ ID NO:36) and 
a primer MBC1LVS1. The DNA fragment obtained was digested with BamHI and Hindlll. and the digestion fragment 
was subcloned into the BamHI-Hindlll site of pUC19. After sequencing, the plasmid was digested with Hindlll and Aft II. 
and the resultant digestion fragment was Bgated to plasmid hMBCl LaX*>UCl9 that had been digested with Hindlll and 

(o2181 The plasmid thus obtained was designated ■hMBC1Lb*J0UC19". This plasmid was digested with EcoRI to 
give a DNA fragment containing DNA encoring the humanized L-chain. The DNA fragment was introduced into plasmid 
pCOSI such that the initiation codon for the humanized L-chain was located downstream to the EFla promoter. The 
plasmid thus obtained was designated "hMBCl LbX/pCOSi \ ^ . . _ m _ 

[0219] A humanized L-chain version V was prepared using a mutagenesis technique by a PCR method. The ver- 
sion "c" was designed such that the 84-postton amino acid serine (corresponding to the 80th amino acid in accordance 
with the Kabat's prescription) was replaced by proline The PCR reaction was performed using plasmid 
hMBCl LaXA>UCl9 as a template with a mutagenic primer MBC1 LGP6S (SEQ ID NO: 37) and a primer M13 Primer RV. 
The DNA fragment obtained was digested with BamHI and Hindlll and then subcloned into pUC19 that had been 
digested with BamHI and Hindlll. a ^ ^ 

[0220] After sequencing, the plasmid was digested with BstPI and Aor51 HI. and the resultant DNA fragment was 
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ligated to plasmid hMBClLaAypUCl9 that had been digested with BstPI and Aor51HI. The plasmid thus obtained was 
designated "hMBCl LcM?UCl 9". This plasmid was digested with EcoRI to give a DNA fragment containing DNA encod- 
ing the humanized L-chain. The fragment was introduced into the EcoRI site of plasmid pCOSt such that the initiation 
codon for the humanized L-chain was located downstream to the EF1a promoter. The plasmid thus obtained was des- 
ignated "hMBCl LcA/pCOSl ". 

[0221] Humanized L-chain versions *d\ "e" and T were also prepared using a mutagenesis technique by a PGR 
method. The versions "d", "e" and T were designed such that the 91 -position amino acid tyrosine (corresponding to the 
87th amino acid in accordance with the Kabafs prescription) was replaced by isoleucine in the versions "a" V and *c" 
respectively. For each of the versions "d", "e" and T. a PCR reaction was performed using each" of plasmid 
hMBCl LaAjfeCOSl (for version "d"), hMBCl Lbx/|DC0S1 (for version "e") and hMBCl LcX^COSl (for version T) 
respectively, as a template, a mutagenic primer MBC1 LGP1 1 R (SEQ ID NO: 38) and a primer M-Sl (SEQ ID NO' 44) 
The DNA fragment thus obtained was digested with BamHI and Hindlll and then subcloned into pUCl9 that had been 
digested with BamHI and Hindlll. After sequencing, the plasmid was digested with Hindlll and Blnl, and the resultant 
digestion fragment was ligated to plasmid CA/pUCl9 that had been cfigested with Hindlll and Blnl. 
[0222] The plasmids thus obtained were respectively designated "hMBCl LdX/pUC 1 9" (for version "en 
"hMBCl LeA-/pUCl9" (for version "e") and "hMBClL&y P UCl9" (for version T). Each of these plasmids was digested 
with EcoRI to give a DNA fragment containing DNA encoding the humanized L-chain. The DNA fragment was intro- 
duced into the EcoRI site of plasmid pCOSl such that the initiation codon for the humanized L<hain was located down- 
stream to the EF1a promoter of the plasmid. The plasmids thus obtained were respectively designated 
"hMBCl WM30OS1" (for version V). "hMBCl LeA/pCOSl " (for version V) and "hMBCl UfcfcCOSr (for version T). 
[0223] Humanized L-chain versions "g" and "h" were also prepared using a mutagenesis technique by a PCR 
method. The versions "g" and "h" were designed such that the 36-position amino acid histidine (corresponding to the 
36th amino acid in accordance with the Kabafs prescription) was replaced by tyrosine in the versions "a" and "d", 
respectively. The PCR reaction was performed using a mutagenic primer MBC1LGP9R (SEQ ID NO: 39) M13 Primer 
RV and plasmid hMBClLaA/pUCl9 as a template An additional PCR was performed using the PCR product thus 
obtained and M13 Primer M4 as a primer and plasmid hMBCl LaAJfeUCl9 as a template. The DNA fragment obtained 
was digested with Hindlll and Blnl and then subcloned into plasmid CA4>UC19 that had been digested with Hindlll and 
Blnl. Using this plasmid as a template, a PCR reaction was performed with primers MBC1LGP13R (SEQ ID NO" 40) 
and MBC1LVS1. The PCR fragment obtained was digested with Apal and Hindlll and then introduced into either of 
plasmids hMBCl LaA^oUC 19 and hMBClLdX^UCl9 that had been digested with Apal and Hindlll. The plasmids 
obtained were sequenced. Plasmids that were confirmed to contain the correct sequence were designated 
-hMBC1L5X>l3UCl9- (for version "g") and "hMBCl LrWpUCl9" (for version "h"). Each of these plasmids was digested 
with EcoRI to give a DNA fragment containing DNA encoding the humanized L-chain. The DNA fragment was intro- 
duced into the EcoRI site of plasmid pCOSl such that the initiation codon for the humanized L-chain was located down- 
stream to the EP1a promoter. The plasmids thus obtained were respectively designated "hMBCl LgA/pCOSr (for 
version "g") and "hMBCl LhX/|pCOS1 * (for version "h"). 

[0224] Humanized L-chain versions V. T. *V T, "m", IT and "o" were also prepared using a mutagenesis tech- 
nique by a PCR method. The PCR reaction was performed using plasmid hMBClLaX/pUCl9 as a template with a 
mutagenic primer MBC1LGP14S (SEQ ID NO: 41) and a primer V1 RV (X) (SEQ ID NO: 43). The resultant DNA frag- 
ment was digested with Apal and Blnl and then subcloned into plasmid hMBCl LgAJt3UCl9 that had been digested with/ 
Apal and Blnl. The plasmid obtained was sequenced, and the clone into which the mutation for each version was intro- 
duced was selected. The plasmid thus obtained was designated "hMBCl LxX/*>UC19 (x«t. j, k, I, m, n or o)". This plas- 
mid was digested with EcoRI to give a DNA fragment containing DNA encoding the humanized L-chain. The DNA 
fragment was introduced into the EcoRI site of plasmid pCOSl such that the initiation codon for the humanized L-chain 
was located downstream to the EF1a promoter. The plasmid thus obtained was designated "hMBCl LxX/pCOSV (x - 
i. j, K I, m, n or o). The DNA sequences (including the corresponding amino acid sequences) of the versions 1", T. "m" 
and V are shown in SEQ ID NOs: 67, 68, 69 and 70, respectively. The amino acid sequences of these versions are 
also shown in SEQ ID Nos: 48. 49. 50 and 51 , respectively. 

[0225] Humanized L-chain versions "p", -q", v. "s" and V were designed such that the 87-position amino acid 
(tyrosine) was replaced by isoleucine in the versions V. y, "m\ "I" and "o". respectively. These versions were prepared 
utilizing the AorSIMI restriction site of FR3 and replacing that site of each of the versions T. "j". "m\ T or "o" by that 
site of the version Ti\ That is. an AorSlHI restriction fragment (514 bp) containing CDR3, a portion of FR3 and the 
entire FR4 were removed from an expression plasmid hMBCl LxWpCOSl (x « i.j. m, I or o). To the removed site, an 
Aor51 HI restriction fragment (514 bp) in the expression plasmid hMBCl LhVpCOS. which containing CDR3 and a por- 
tion of FR3 and the entire FR4, was ligated, so that the 91 -position amino acid tyrosine (corresponding to the 87th 
amino acid in accordance with the Kabat's prescription) was replaced by isoleucine The resultant plasmid was 
sequenced. A clone of each of the versions V, T. "m" T and "o" in which 91 -position amino acid tyrosine (correspond- 
ing to the 87th amino acid in accordance with the Kabafs prescription) was replaced by isoleucine was selected. These 
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10 



is 



20 



25 



30 



35 



40 



45 



50 



modified versions respectively corresponding to the versions V, T, "nrf "I" and "o" were designated versions "p\ "q". 
"s", "r* and V, respectively. The obtained plasmid was designated "hMBCl bO^COSI (x =p, q, s, r or t). The DNA 
sequences (including the corresponding amino acids) of the versions "q", "r", V and T are shown in SEQ ID Nos: 71. 
72, 73 and 74, respectively. The amino acid sequences of these versions are also shown in SEQ ID Nos: 52, 53, 54 and 
55, respectively. 

[0226] Plasmid hMBCl Lq*A>COS1 was digested with Hindlll and EcoRI and then subcloned into plasmid pUC19 
that had been digested with Hindi II and EcoRI. The plasmid thus obtained was designated "hMBCl LqA/pUCI 9. 
[0227] The positions of the replaced amino acids in the individual versions of the humanized L-chain are shown in 
Table 2 below. 



Table 2 



Positions of replaced amino acid in sequence listings (amino acid num- 


bering in accordance with the Kabafs prescription) 




Versions 
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55 



[0228] In Table 2, capital letters represent the following amino acids: Y: tyrosine; P: proline; K: lysine, V: valine; D: 
aspartic acid; and I: isdeucine. 

[0229] E coU strains each containing plasmids hMBCl HcDNA/fc>UCl9 and hMBCl LqX/pUC!9 were designated 
-Escherichia coli JM109 (hMBCl HcDNA^pUCl 9)" and "Escherichia coli JM109 <hMBC1LqX4>UCl9r. respectively, 
which have been deposited under the terms of Budapest Treaty at the National Institute of Bioscience and Human- 
Technology. Agency of Industrial Science and Technology. Japan. (1-3, Higashi 1-chome. Tsukuba-shi, IbaraW. Japan) 
on August 1 5. 1996, under the accession Na FERM BP-5629 for Escherichia coli JM109 (hmBC1 HcDNA/pUC19), and 
FERM BP-5630tar Escherichia coli JM109 (hMBC1LqX7|pUC19). 

(5) Transfection into COS-7 cell 

[0230] For the evaluation of the antigen-binding activity and the neutralizing activity of the hybrid antibodies and the 
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humanized #23-57-137-1 antibodies, the above-prepared expression plasmids were expressed transiently in COS-7 
cells. For the transient expression of the L-chain hybrid antibodies, each of the following combinations of plasmids were 
co-transfected into a COS-7 cell by electroporation using Gene Pulser (Bio Rad): hMBClHcDNA/pCOSl and 
h/mMBClL(X)/neo; hMBCl HcDNA/pCOSl and m/hMBClLaXyneo; hMBCl HcDNA/pCOSl and m/hMBCl LdXAieo; 

5 hMBCl HcDNA/pCOSl and hmmMBClL(X)/neo; and hMBCl HcDNA/pCOSl and mhmMBC1L(X)/neo. That is, a cell 
suspension (0.8 ml) of COS-7 cells in PBS(-) (1x10 7 cells/ml) was added with each combination of the plasmid DNAs 
(10 m9 each). The resultant solution was applied with pulses at an electrostatic capacity of 1,500V and 25 nF. After 10 
min. of recovery period at room temperature, the electroporated cells were suspended in DMEM medium containing 2% 
Ultra Lew IgG fetal calf serum (GIBCO), and then cultured using a 10-cm culture dish in a C0 2 incubator. After cultivat- 

10 ing for 72 hours, a culture supernatant was collected and centrifuged to remove cell debris. The solutions thus prepared 
were provided for use in the ELISA below. 

[0231] For the transient expression of the humanized #23-57-137-1 antibodies, the combination of plasmids of 
hMBCl HcDNA/pCOSl and hMBCl LxXfcCOSt (x - a-t ) were co-transfected into a COS-7 cell using Gene Pulser (Bio 
Rad) in the same manner as descrfoed for the hybrid antibodies above. The culture supernatants were prepared and 
is provided for use in the ELISA below. 

[0232] The purification of the hybrid antibodies and the humanized anttoodies from the COS-7 cell culture superna- 
tants was performed using AffiGel Protein A MAPSII Kh (Bio Rad) in accordance with the instructions included in the kit. 

(6) ELISA 

20 

(i) Determination of antfrody concentration 

[0233] An ELISA plate for determining antibody concentration was prepared as follows. Each well of a 96- well 
ELISA plate (Maxisorp. NUNC) was coated with 100 ui of a coating buffer (0.1 M NaHCOa, 0.02% Nalsy containing 1 w 

25 jig/ml of goat anti-human IgG antibody (TAGO) and then blocked with 200 |il of a dilution buffer [50 mM Tris-HCI. 1 mM 
MgClj, 0.1 M NaCI, 0.05% Tween 20, 0.02% NaN^ 1% bovine serum albumin (BSA); pH 7.2]. Each of the wells was 
added with each of the serial dilutions of the COS cell culture supernatant in which each of the hybrid antibodies and 
the humanized anttoodies was expressed, or added with each of the serial dilutions of each of the hybrid antibodies and 
humanized antibodies in a purified form. The plate was incubated at room temperature for 1 hour and washed with PBS- 

30 Tween 20. Subsequently, each of the wells was added with 1 00 id of alkaline phosphatase-conjugated goat anti-human 
IgG ant body (TAGO). The plate was incubated at room temperature for 1 hour and washed with PBS-Tween 20. Sub- 
sequently, each of the wells was added with 1 mg/ml of a substrate solution ("Sigma 104". p-nitrophenylphosphoric 
acid, SIGMA). The solution in each well was measured on its absorbance at 405 nm using M template Reader (Bio Rad) 
to determine the antibody concentration. In this determination, Hu IgGlX Purified (The Binding Site) was used as the 

35 standard. 

(ii) Determination of antigen-binding ability 

[0234] An ELISA plate for determining antigen-binding ability was prepared as follows. Each well of a 96-well EUSA 
40 plate (Maxisorp. NUNC) was coated with 100^1 of a coating buffer containing 1 ui/ml of human PTHrP (1 -34) and then 
blocked with 200 ^ of a dilution buffer. Subsequently, each well was added with each of the serial dilutions of the COS- 
7 cell culture supernatant in which each of the hybrid antibodies and humanized antibodies was expressed, or added 
with each of the serial dilutions of each of the hybrid antibodies and humanized antibodies in a purified form. The plate 
was incubated at room temperature and washed with PBS-Tween 20. Subsequently, each well was added with 100 ul 
45 of alkaline phosphatase-conjugated goat anti-human IgG antibody (TAGO). The plate was incubated at room tempera- 
ture and washed with PBS-Tween 20. Subsequently, each well was added with 1 mg/ml of a substrate solution ("Sigma 
104", p-rttrcphenytphosphoric acid, SIGMA). The solution was measured on its absorbance at 405 nm using Micrcplate 
Reader (Bio Rad). 

50 (7) Confirmation of activities 

(i) Evaluation of humanized H-chain 

[0235] It was found that an antibody having a humanized H-chain version "a" and a chimeric L-chain exhibited the 
55 same level of PTHrP-binding activity as that of a chimeric antibody (see FIG. 6). This result suggests that the version 
"a* achieves the humanization of the H-chain V-region in the degree enough to evaluate the humanization. Therefore, 
the humanized H-chain version "a" was provided for use as a humanized antibody H-chain in the following experiments. 



27 



EP 1 004 313 A1 



(ii) Activity of hybrid antibodies 



(ii-a) FR1 .2/FR3.4 hybrid antibody 

[0236] When the L-chain was h/mMBC1L(>.). no antigen-binding activity was observed. In contrast, when theL- 
chain was either m/hMBCILaX or m/hMBCILdX. the same level of antigen-binding activity as lhat of the chimeric #23- 
57-137-1 antibody was observed (FIG. 7). These results suggest that there is no problem with respect to FR3 and FR4 
but there exist amino acid residue(s) that need to be replaced in FR1 and FR2 tor the preparation of a humanized ant.- 
body. 

(ii-b) FR1/FR2 hybrid antibody 

[0237] When the L-chain was mhmMBCI L (X), no antigen-binding activity was observed. In contrast . wtentneL- 
chain was hmmMBC1L(X). the same level of antigen-binding activity as that of the chimenc #23-57-137-1 artttoody was 
observed (FIG. 8). These results suggest that there is no problem with respect to FR1 but there exist amino acid resi- 
due^) that need to be replaced in FR2 for the preparation of a humanized antibody. 

(Hi) Activity of humanized antibodies 

[0238] Humanized antibodies each having the L-chain versions "a" to T. were determined on the ^Qen-binding 
activity As a result it was found that the humanized antibodies having the L-chain versions J . " m o . q , r . s 
and V exhibited the same level of PTHrP-binding activity as that of the chimeric antibody (FIGs. 9 to 12). 

(8) Establishment of CHO cell line capable of stable production of antibody 

[0239] For establishing a ceP line capable of stable production of humanized antibodies, each of the above-pre- 
pared expression plasmids was introduced into a CHO cell (DXB1 1). . . _ . ^^^^^ 

10240] That is. the establishment of a cell line capable of stable production of a hurnan 1Z ed ar*body was performed 
So each ofthe following combinations of plasmids as expression vectors tor a CHO cell: hMBC1 HcDNA/pCHOI and 
ZttT^^Sr^^ONAtc™ and hMBCILo^pCOSI; and hMBC1 HcDNA/pCHOI and 
hMBC1LrLtoCOS1. The plasrrfds were co-transfected into a CHO cell by electroporafon using Gene PiUser (Eta .Pad). 
Subsequent the expression vectors were separately cleaved with restriction enzyme Pvul tc >Q™*™< 
mentals resultant DNA fragments were extracted with phenol and chloroform and ^ P^ 1 ^ ^ 
DMA fragments thus prepared were used in the subsequent electroporation. That is. the plasmd DNA fragments (10 ng 
^) wtTSed to oTml of a cell suspension of CHO cells in PBS(-) (1x10* cells/ml). The resultant solution was 
applied with pulses at an electrostatic capacity of 1.500V and 25 uF. After 10 min of recovery period at room tempera- 
Si the cells thus treated were suspended in MEM-o medium (GIBCO) containing 10% fetal calf serum (GIBCC* and 
then* cultured inaCC^ incubator using 96-well plates (Falcon). On the day following the cultjvatwn being started the 
medium was replaced by ribonudeoside- or deoxyribonucleoside-free MEM-a selective medium containing 10% fetal 
calf serum (GIBCO) and 500 mg/ml of GENETICIN (G418Sutfate; GIBCO). From the culture medium, cells into which 
the antibody gene was introduced were selected. The culture medium was replaced by a fresh one. About two weeks 
rfter^e^iu^ replacement the cells were observed microscopically. When a favorable cell growth was observed, 
fhe cSs weTe detemined on the amount of the produced antibodies by conventional ELISA for del Brmmtwn £ ant- 
b^y^oncentration as mentioned above. Among the cells, those which produced a larger amount of ant.bod.es were 

SET*" cuWvmion of the established cell line capable of stable production of antibodies was scaled ip ina roller 
bottle using a ribonudeoside- or deacyribonucleoside*ee MEM-a medium containing 2% Ultra Low IgG fetal caff 
serum On each of day 3 and day 4 of the cultivation, the culture supernatant was collected and tittered using a 0.2-um 
(Wlltoore) to remove cell debris therefrom. The purification of the humanized antibodies from the oJtur* lupam-- 
Z^& c£™l performed using POROS Protein A Column (PerSeptive Biosystems) on ConSep LC100 (Mil- 
lipore) in accordance with the appended instructions. The humanized antibodies were prided tor use in the 
determination of neutralizing activity and examination of pharmacologtoah eff fcacy on riypercataemtc^el an.rna^ 
The concentration and the antigen-binding activity of the purified human.zed anttood.es were determmed by the ELISA 
system as mentioned above. 

[REFERENCE EXAMPLE 5] Determination of neutralizing activity 

[0242] The determination of neutralizing activity of the mouse antibodies, the chimeric antibodies and the human- 
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ized antibodies was performed using rat myeloma cell line ROS1 7/2.6-5 cells. The ROS1 7/2.8-5 cells were cultured in 
Ham'S F-12 medium (GIBCO) containing 10% fetal calf serum (GIBCO) in a C0 2 incubator. The ROS17/2.8-5 cells 
were seeded in each well of a 96-well plate at 10 4 cells/100 pi/well and cultured for one day. After the cultivation was 
completed, the culture medium was replaced by Ham'S F-12 medium (GIBCO) containing 4 mM Hydrocortisone and 

5 10% fetal call serum. After cultivating for three to four days, the cultured cells were washed with 260 jil of Ham'S F-12 
medium (GIBCO), and then added with 80 jil of Ham's F-12 medium containing 1 mM isobutyl-1 -methyl xanthine (IBMX, 
SIGMA). 10% fetal calf serum and 10 mM HEPES. The resultant mixture was incubated at 37°C for 30 min. 
[0243] The culture mediums of the mouse antibodies, the chimeric antibodies and the humanized antibodies to be 
tested for neutralizing activity were previously diluted serially in the following groups: [1 0 jig/ml, 3.3 jig/ml, 1.1 jig/ml and 

w 0.37 jig/ml], [10 jig/ml, 2 ng/ml t 0.5 *ig/ml and 0.01 ng/ml] and [10 ucymi, 5 jig/ml. 1.25 ugAnl. 0.63 jig/ml and 0.31 
pg/ml]. Each of the diluted antibody sample solutions was mixed with an equivalent amount of 4 ng/ml of PTHrP (1-34). 
The resultant mixed solution (80 uJ) was added to each well. In each well, the final concentration of each antibody 
became a quarter of the above-mentioned concentration of the antibody, and accordingly the concentration of PTHrP 
(1-34) became 1 ng/ml. After the treatment at room temperature for 10 min., the culture supernatant was removed and 

75 the residue was washed with PBS three times. Subsequently, cAMP in the cells was extracted with 100 pi of a 0.3% 
HCI-95% ethanol and then evaporated using a water jet aspirator to remove the HCI-ethanof . The residue was dissolved 
in 120 (J of ElA buffer appended to cAMP EIA Kit (CAYMAN CHEMICAL'S) to extract the cAMP therefrom. The cAMP 
was determined using cAMP EIA Kit (CAYMAN CHEMICAL'S) in accordance with the instructions included in the kit. 
As a result it was found that, among the humanized antibodies having the same level of antigen-binding activity as that 

20 of the chimeric antibody, those having L-chain versions "q\ Y\ "s" and T (in which the 91 -position tyrosine was 
replaced by isoleucine) exhibited the closest neutralizing activity to that of the chimeric antibody, and those having a L- 
chain version "q" exhtoited the strongest neutralizing activity (FIGs. 13 to 15). 

INDUSTRIAL APPLICABILITY 

25 

[0244] As described above, the present invention provides a therapeutic agent for cachexia comprising, as an 
active ingredient, a substance capable of inhibiting the binding between PTHrP and a receptor thereof. 
[0245] In the pharmacological efficacy tests using cachexia model animals, such substance can prevent weight 
loss and prolong the survival time compared with a control. Therefore, the substance is useful for treating cachexia. 
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SEQUENCE LISTING 
(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 
AAATAGCCCT TGACCAGGCA 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
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CTGGTTCGCC CCACCTCTGA AGGTTCCAGA ATCGATAG 



(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
GGATCCCGGG CCAGTGGATA GACAGATG 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc ■= "synthetic DNA" 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
GGATCCCGCG TCAGRGGAAG GTGGRAACA 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
GTTTTCCCAG TCACGAC 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc * "synthetic DNA 1 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
CAGGAAACAG CTATGAC 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 31 base pairs 
(8) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthet 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
GTCTAAGCTT CCACCATGAA ACTTCGGGCT C 



(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 
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(A) DESCRIPTION: /desc ■ "synthetic D 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
TGTTGGATCC CTGCAGAGAC AGTGACCAGA 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
GTCTGAATTC AAGCTTCCAC CATGGGGTTT GGGCTG 

(2) INFORMATION FOR SEQ ID NO: 10: 

(>) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 41 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
TTTCCCGGGC CCTTGGTGGA GGCTGAGGAG ACGGTGACCA G 

(2) INFORMATION FOR SEQ ID NO: ll: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc « "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCCCACGGTC ACCCTGTTCC 
CGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT AGTGTGTCT 



(2) INFORMATION FOR SEQ ID NO: 12: 

(t) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 base pairs * 
(8) TYPE: nucleic acid 
(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc * "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
GGTTTGGTGG TCTCCACTCC CGCCTTGACG GGGCTGCCAT CTGCCTTCCA GGCCACTGTC 
ACAGCTCCCG GGTAGAAGTC ACTGATCAGA CACACTAGTG TGGCCTTGTT 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 98 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
GGAGTGGAGA CCACCAAACC CTCCAAACAG AGCAACAACA AGTACGCGGC CAGCAGCTAC 
CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC CACAGAAG 



(2) INFORMATION FOR SEQ ID NO: 14: 
(i) SEQUENCE CHARACTERISTICS: 



36 



EP1 004 313 A1 

(A) LENGTH: 106 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc * "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 
TGTTGAATTC TTACTATGAA CATTCTGTAG GGGCCACTGT CTTCTCCACG GTGCTCCCTT 60 
CATGCGTGAC CTGGCAGCTG TAGCTTCTGT GGGACTTCCA CTGCTC 106 



(2) INFORMATION FOR SEQ ID NO: 15: 
(i) SEQUENCE CHARACTERISTICS: 

30 

(A) LENGTH: 43 base pairs 

(B) TYPE: nucleic acid 
35 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

40 (ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 

GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCC 43 

so 

(2) INFORMATION FOR SEQ ID NO: 16: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
TGTTCAATTC TTACTATGAA 

(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 
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(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
GTAGCTGCTG GCCGCGTACT TGTTGTTGCT CTGTTTGGA 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 46 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
GTCTGAATTC AAGCTTAGTC CTAGGTCGAA CTGTGGCTGC ACCATC 
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(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

Oci) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 
TGTTGAATTC TTACTAACAC TCTCCCCTGT TGAA 

(2) INFORMATION FOR SEft ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc * "synthetic DNA* 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
GTCTAAGCTT CCACCATGGC CTGGACTCCT CTCTT 
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(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 48 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
TGTTGAATTC AGATCTAACT ACTTACCTAG GACAGTGACC TTGGTCCC 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 128 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 

GTCTAAGCTT CCACCATGGG GTTTGGGCTG AGCTGGGTTT TCCTCGTTGC TCTTTTAAGA 60 

GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGGAG GCGTGGTCCA GCCTGGGAGG 120 

TCCCTGAG 128 



(2) INFORMATION FOR SEQ ID NO: 24: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 125 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 

ACCATTAGTA GTGGTGGTAG TTACACCTAC TATCCAGACA GTGTGAAGGG GCGATTCACC 60 

ATCTCCAGAG ACAATTCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGCTGAG 120 

GACAC 125 



(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 132 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

CTACCACCAC TACTAATGGT TGCCACCCAC TCCAGCCCCT TGCCTGGAGC CTGGCGGACC 60 

CAAGACATGC CATAGCTACT GAAGGTGAAT CCAGAGGCTG CACAGGAGAG TCTCAGGGAC 120 

CTCCCAGGCT GG n? 



(2) INFORMATION FOR SEQ ID NO: 26: 

25 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 110 base pairs 
3° (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

35 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
< 5 TGTTGGATCC CTGAGGAGAC GGTGACCAGG GTTCCCTGGC CCCAGTAAGC AAAGTAAGTC 60 

ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAG 110 



(2) INFORMATION FOR SEQ ID NO: 27: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH; 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc * "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 
GTCTAAGCTT CCACCATGGG GTTTGGGCTG 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc * "synthetic DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 
TGTTGGATCC CTGAGGAGAC GGTGACCAGG 

(2) INFORMATION FOR SEQ ID NO: 29: 
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(i) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH: 133 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : single 
W (D) TOPOLOGY: linear 

J5 0 0 MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

so (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

ACAAAGCTTC CACCATGGCC TGGACTCCTC TCTTCTTCTT CTTTGTTCTT CATTGCTCAG 60 

GTTCTTTCTC CCAGCTTGTG CTGACTCAAT CGCCCTCTGC CTCTGCCTCC CTGGGAGCCT 120 

25 CGGTCAAGCT CAC ,oo 



(2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(it) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
AGCAAGATGG AAGCCACAGC ACAGGTGATG GGATTCCTGA TCGCTTCTCA GGCTCCAGCT 60 
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CTGCGGCTCA GCGCTACCTC ACCATCTCCA GCCTCCAGTC TGAGGATGAG GCTGACTA 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 128 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
CTGTGGCTTC CATCTTGCTT AAGTTTCATC AAGTACCGAG GGCCCTTCTC TGGCTGCTGC 
TGATGCCATT CAATGGTGTA CGTACTGTGC TGACTACTCA AGGTGCAGGT GAGCTTGACC 
GAGGCTCC 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 114 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 
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(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 
TTGTTCCTTA ATTGTATCAC CCACACCACA GTAATAGTCA GCCTCATCCT CAGA 

(2) INFORMATION FOR SEQ ID NO: 33: 

Ci) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 
ACAAAGCTTC CACCATG 17 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc « "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 
CTTGGATCCG GGCTGACCT 

(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 75 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 
TTGTTCCTTA ATTGT 

(2) INFORMATION FOR SEQ ID NO: 36: 

* (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 43 base pairs 

(B) TYPE: nucleic acid 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc * "synthetic DNA* 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
AAAGGATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 

(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 46 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
ACAAAGCTTA GCGCTACCTC ACCATCTCCA GCCTCCAGCC TGAGGA 

(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 111 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 
CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 
TTGTTCCTTA ATTGTATCAC CCACACCACA GATATAGTCA GCCTCATCCT C 



(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 42 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
CTTCTCTGGC TGCTGCTGAT ACCATTCAAT GGTGTACGTA CT 



(2) INFORMATION FOR SEQ ID NO: 40: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

Cii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc * "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
CGAGGGCCCT TCTCTGGCTG CTGCTG 

(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 
GAGAAGGGCC CTARGTACST GATGRAWCTT AAGCA 

(2) INFORMATION FOR SEQ ID NO: 42: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 
CACGAATTCA CTATCGATTC TGGAACCTTC AGAGG 

(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 
GGCTTGGAGC TCCTCAGA 
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(2) INFORMATION FOR SEQ ID NO: 44; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 
GACAGTGGTT CAAAGTTTTT 



(2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: aaino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 

Gin Leu Vai Leu Tbr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 

1 5 10 15 

Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 
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Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg 

65 70 75 
Tyr Leu Ser He Ser Asn lie Gin Pro Glu Asp Glu Ala Met Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 
Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 

110 115 

(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 
Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 
I 5 10 15 

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

Ser Tyr Gly Met Ser Trp He Arg Gin Thr Pro Asp Lys Arg Leu 
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35 40 45 

Glu Trp Val AJa Thr.Ne Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys CJy Arg Phe Thr lie Ser Arg Asp Asn Ala 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Giu Asp 

80 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin G!y Thr Leu Val Thr Val Ser Ala 
HO us 



(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 116 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Giu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 
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Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His Ser Thr Cly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala GIu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 



(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
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50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp G I u Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 



(2) INFORMATION FOR SEQ ID NO: 49: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 
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Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 " 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 US 



(2) INFORMATION FOR SEQ ID NO: 50: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: aaino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 



Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
I 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 
35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
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65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 



(2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 
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Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 .115 



(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
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80 85 90 

Lie Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115, - _ 



(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 
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lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 H5 



(2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 TO 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
SO 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
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95 



100 



105 



Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 

Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 



110 



115 



95 



100 



105 
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Phe Gly Gly Gly Thr Lys Leu Thr Val Leu GJy Gin Pro 
HO 115 



(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 
Gin Val Gin Leu Val Glu Ser Gly Gly Gly Val Val Gin Pro Gly 
15 10 15 

Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr Me Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
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w 



20 



25 



30 



45 



no l is 



(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to fflRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 
ATG AAC TTC GGG CTC AGC TTG ATT TTC CTT GCC CTC ATT TTA AAA 45 
Met Asn Phe Gly Leu Ser Leu lie Phe Leu Ala Leu lie Leu Lys 
-15 -10 -5 

GGT GTC CAG TGT GAG GTG CAA CTG GTG GAG TCT GGG GGA GAC TTA 90 
as Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu 

1 5 10 

GTG AAG CCT GGA GGG TCC CTG AAA CTC TCC TGT GCA GCC TCT GGA 135 
40 Val Lys Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

TTC ACT TTC AGT AGC TAT GGC ATG TCT TGG ATT CGC CAG ACT CCA 180 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp He Arg Gin Thr Pro 

30 35 40 

GAC AAG AGG CTG GAG TGG GTC GCA ACC ATT AGT AGT GGT GGT AGT 225 
Asp Lys Arg Leu Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser 
45 50 55 
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TAC ACC 
Tyr Thr 

AGA GAC 
Arg Asp 

AAG TCT 
Lys Ser 

ATG ACT 
Met Thr 

TCT GCA 
Ser Ala 



TAC TAT 
Tyr Tyr 
60 

AAT GCC 
Asn Ala 
75 

GAG GAC 
Glu Asp 
90 

TAC TTT 
Tyr Phe 
105 
411 



CCA GAC 
Pro Asp 

AAG AAC 
Lys Asn 

ACA GCC 
Thr Ala 

GCT TAC 
Ala Tyr 



AGT GTG 
Ser Val 

ACC CTA 
Thr Leu 

ATG TTT 
Met Phe 

TGG GGC 
Trp Gly 



AAG GGG CGA TTC ACC ATC TCC 270 
Lys Gly Arg Phe Thr lie Ser 

65 70 
TAC CTG CAA ATG AGC AGT CTG 315 
Tyr Leu Gin Met Ser Ser Leu 

80 85 
TAC TGT GCA AGA CAG ACT ACT 360 
Tyr Cys Ala Arg Gin Thr Thr 

95 100 

CAA GGG ACT CTG GTC ACT GTC 405 

Gin Gly Thr Leu Val Thr Val 

110 "S 



(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 
ATG GGG TTT GGG CTG AGC TGG GTT TTC CTC GTT GCT CTT TTA AGA 
Met Gly Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg 
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10 



15 



20 



25 



30 



35 



50 



GGT GTC 
Gly Val 

GTC CAG 
Val Gin 

TTC ACC 
Phe Thr 

GGC AAG 
Gly Lys 

TAC ACC 
Tyr Thr 

,,/AGA GAC 
Arg Asp 

AGA GCT 
Arg Ala 

ATG ACT 
Met Thr 

TCC TCA 
Ser Ser 



CAG TGT 
Gin Cys 

CCT GGG 
Pro Gly 
15 

TTC AGT 
Phe Ser 
30 

GGG CTG 
Gly Leu 
45 

TAC TAT 
Tyr Tyr 
60 

AAT TCC 
Asn Ser 
75 

GAG GAC 
Glu Asp 
90 

TAC TTT 
Tyr Phe 
105 
411 



-15 

CAG GTG 

Gin Val 
1 

AGG TCC 

Arg Ser 

AGC TAT 
Ser Tyr 

GAG TGG 
Glu Trp 

CCA GAC 
Pro Asp 

AAG AAC 
Lys Asn 

ACG GCT 
Thr Ala 

GCT TAC 
Ala Tyr 



CAG CTG 
Gin Leu 

CTG AGA 
Leu Arg 

GGC ATG 
Gly Met 

GTG GCA 
Val Ala 

AGT GTG 
Ser Val 

ACG CTG 
Thr Leu 

GTG TAT 
Val Tyr 

TGG GGC 
Trp Gly 



-10 
GTG GAG 
Val Glu 
5 

CTC TCC 
Leu Ser 

20 
TCT TGG 
Ser Trp 

35 
ACC ATT 
Thr lie 

50 
AAG GGG 
Lys Gly 

65 
TAT CTG 
Tyr Leu 

80 
TAC TGT 
Tyr Cys 

95 
CAG GGA 
Gin Gly 
110 



TCT GGG GGA 
Ser Gly Gly 

TGT GCA GCC 
Cys Ala Ala 

GTC CGC CAG 
Val Arg Gin 

AGT AGT GGT 
Ser Ser Gly 

CGA TTC ACC 
Arg Phe Thr 

CAA ATG AAC 
Gin Met Asn 

GCG AGA CAG 
Ala Arg Gin 

ACC CTG GTC 
Thr Leu Val 



-5 

GGC GTG 
Gly Val 
10 

TCT GGA 
Ser Gly 

25 
GCT CCA 
Ala Pro 

40 
GGT AGT 
Gly Ser 

55 
ATC TCC 
lie Ser 

70 
AGC CTG 
Ser Leu 

85 
ACT ACT 
Thr Thr 
100 

ACC GTC 
Thr Val 
115 



90 



135 



180 



225 



270 



315 



360 



405 



55 
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(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 
Lys Ala Ser Gin Asp Val Asn Thr Ala Val Ala 
1 5 10 

(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 
Ser Ala Ser Asn Arg Tyr Thr 
1 5 

(2) INFORMATION FOR SEQ ID NO: 61: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 
Gin Gin His Tyr Ser Thr Pro Phe Thr 



(2) INFORMATION FOR SEQ ID NO: 62: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 
45 Pro Tyr Trp Met Gin 

1 5 



(2) INFORMATION FOR SEQ ID NO: 63: 
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w 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



75 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
15 10 15 



20 



(2) INFORMATION FOR SEQ ID NO: 64: 

25 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

30 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

35 

(ii) MOLECULE TYPE: peptide 



40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
I 5 10 

45 



(2) INFORMATION FOR SEQ ID NO: 65: 

50 

(i) SEQUENCE CHARACTERISTICS: 

55 
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(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 



is (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 65: 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 

Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

GGT TCT TTC TCC CAA CTT GTG CTC ACT CAG TCA TCT TCA GCC TCT 90 

Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

1 5 10 

TTC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC TTG AGT AGT 135 

Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 180 

Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Leu 

30 35 40 

AAG CCT CCT AAG TAT GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 

Lys Pro Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCT GGA TCC AGC TCT 270 

45 Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGT GCT GAT CGC TAC CTT AGC ATT TCC AAC ATC CAG CCA GAA GAT 315 

so Gly Ala Asp Arg Tyr Leu Ser He Ser Asn He Gin Pro Glu Asp 

75 80 85 



20 



25 



30 



35 



40 



55 
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GAA GCA ATG TAC ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 

Glu Ala Met Tyr He Cys Giy Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAT GTT TTC GGC GGT GGG ACC AAG GTC ACT GTC CTA GGT 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly 

105 HO U5 

CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 405 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to oRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Giy Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT ACT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 
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70 



75 



20 



25 



30 



35 



CAG CAC 
Gin His 

AAG GGC 
Lys Gly 

AGC ACA 
Ser Thr 

GGG GCT 
Gly Ala 

GAG GCT 
Glu Ala 

TTT GTG 
Phe Val 



15 

ACT ACG 
Ser Thr 
30 

CCT CGG 
Pro Arg 
45 

GGT GAT 
Gly Asp 
60 

GAG CGC 
Glu Arg 
75 

GAC TAT 
Asp Tyr 
90 

TAC GTG 
Tyr Val 
105 



TAC ACC ATT GAA 
Tyr Thr He Glu 

TAC TTG ATG AAA 
Tyr Leu Met Lys 

GGG ATT CCT GAT 
Gly He Pro Asp 

TAC CTC ACC ATC 
Tyr Leu Thr He 

TAC TGT GGT GTG 
Tyr Cys Gly Val 

TTC GGC GGA GGG 
Phe Gly Gly Gly 



20 

TCG CAT CAG 
Trp His Gin 
35 

CTT AAG CAA 
Leu Lys Gin 
50 

CGC TTC TCA 
Arg Phe Ser 
65 

TCC AGC CTC 
Ser Ser Leu 
80 

GGT GAT ACA 
Gly Asp Thr 
95 

ACC AAA CTG 
Thr Lys Leu 
110 



CAG CAG 
Gin Gin 

GAT GGA 
Asp Gly 

GGC TCC 
Gly Ser 

CAG TCT 
Gin Ser 

ATT AAG 
I le Lys 

ACC GTC 
Thr Val 



25 
CCA GAG 
Pro Glu 

40 
AGC CAC 
Ser His 

55 
AGC TCT 
Ser Ser 

70 
GAG GAT 
Glu Asp 

85 
GAA CAA 
Glu Gin 
100 

CTA GGT 
Leu Gly 
115 



180 



225 



270 



315 



360 



405 



(2) INFORMATION FOR SEQ ID NO: 67: 

<* (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 
50 (C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 
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w 



(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 67: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
is Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
20 Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 
75 80 85 

45 GAG GCT GAG TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 

Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 
90 95 100 

50 TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
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10 



75 



20 



25 



30 



35 



105 110 115 

CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 68: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 «5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 
40 1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 
45 15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pra Glu 

so 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 

55 



75 
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10 



is 



20 



25 



Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

. 45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser "Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAG TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 HO 115 

CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 69: 

35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

40 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 
4J (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

so 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 
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75 



20 



25 



30 



40 



45 



SO 



ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

i 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 
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(2) INFORMATION FOR SEQ ID NO: 70: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 
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10 



15 



20 



25 



Cer Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 

Gly Ala GIu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA An AAG GAA CAA 360 

Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTC ACC GTC CTA GGC 405 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 



40 



45 



(2) INFORMATION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to dRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 
so Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 
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TO 



75 



20 



25 



30 



35 



40 



45 



GGT TCT 
Gly Ser 

GCC TCC 
Ala Ser 

CAG CAC 
Gin His 

AAG GGC 
Lys Gly 

AGC ACA 
Ser Thr 

GGG GCT 
Gly Ala 

GAG GCT 
Glu Ala 

TTT GTG 
Phe Val 



CAG CCC 
Gin Pro 



TTC TCC 
Phe Ser 

CTG GGA 
Leu Gly 
15 

AGT ACG 
Ser Thr 
30 

CCT AAG 
Pro Lys 
45 

GGT GAT 
Gly Asp 
60 

GAG CGC 
Glu Arg 
75 

GAC TAT 
Asp Tyr 
90 

TAC GTG 
Tyr Val 
105 
411 



CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 135 
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

20 25 
TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

35 40 
TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 
Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

50 55 
GGG An CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Gly I le Pro Asp Arg Phe Ser Gly Ser Ser Ser 

65 70 
TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

80 85 
ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 
lie Cys Gly Val Gly Asp Thr He Lys Glu Gin 

95 100 
TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 



50 

(2) INFORMATION FOR SEQ ID NO: 72: 

55 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 41 1 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA to mRNA 



75 



SO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 

ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 45 

Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 

-15 -10 -5 

is GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 90 

Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 
1 5 10 

30 GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT ACT 135 

Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 

Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 
40 30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 

Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 
*s 45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 

Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 
50 60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 

55 
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Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 

Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr lie Lys Giu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 HO ' 115 

CAG CCC 411 

Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 73: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 
1 5 10 
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GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT ACT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 
CAG CAC AGT ACG TAC ACC An GAA TGG TAT CAG CAG CAG CCA GAG 180 

Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 225 

75 Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 

Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 

Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 360 

Glu Ala Asp Tyr lie Cys Gly Val Gly. Asp Thr lie Lys Glu Gin 

90 95 100 

as TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 115 
40 CAG CCC 411 
Gin Pro 



20 



25 



30 



45 



SO 



55 



(2) INFORMATION FOR SEQ ID NO: 74: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 411 base pairs 



83 



EP1 004 313 A1 



(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 
ATG GCC TGG ACT CCT CTC TTC TTC TTC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG AGT AGT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 
Ser Thr Gly Asp Giy lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

€0 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leir Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 
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Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 . 110 115 
CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 75: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 
Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser lie 
15 10 15 

Gin Asp Leu Arg Arg Arg Phe Phe Leu His His Leu He Ala Glu 
20 25 30 

He His Thr Ala 
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Claims 

1 . A therapeutic agent tor cachexia comprising, as an active ingredient a substance capable of inhibiting the binding 
between parathyroid hormone related protein (PTHrP) and a receptor thereof. 

5 

2. The th rapeutic agent for cachexia of claim 1 ( wherein the substance is an antagonist against the PTHrP. 

3. The therapeutic agent for cachexia of claim 1 , wherein the substance is an anti-PTHrP antibody. 

io 4. The therapeutic agent for cachexia of claim 1 , wherein the substance is a fragment of an anti-PTHrP antibody 
and/or a modified fragment thereof. 

5. The therapeutic agent for cachexia of claim 3 or 4, wherein the antibody is a humanized or chimeric antibody. 

is 6. The therapeutic agent for cachexia of claim 5, wherein the humanized antibody is humanized #23-57-137-1 anti- 
body. 

7. The therapeutic agent for cachexia of claim 3 or 4, wherein the antibody is of monoclonal type. 
20 8. The therapeutic agent for cachexia of any of claims 1 to 7, wherein the cachexia is one induced by cancer. 

25 
30 
35 
40 
45 
50 
55 
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FIG. 1 
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FIG. 2 
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FIG. 3 
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FIG. 4 

CHANGE IN TUMOR VOLUME 
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FIG. 5 
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FIG. 6 

ANTIGEN-BINDING ACTIVITY 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 10 
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FIG. 11 
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FIG. 12 
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FIG. 13 
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FIG. 14 

NEUTRALIZING ACTIVITY OF HUMANIZED ANTI-PTHrP (1-34) ANTIBODY 
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FIG. 15 
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FIG. 16 
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FIG. 17 
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FIG. 18 
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FIG. 19 
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